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1907     Goulden,  Charles  Bernard,  5,  Union  Street,  Oldham. 

1901!  GowANS,  Thos.,  M.B.,  4,  Abbotsford  Terrace,  Newcastle- 
on-Tyne. 

1897     Granger,  F.  M.,  18,  Nicholas  Street,  Chester. 

1895  fGlRANT,  H.  Y.,  M.D.,  414,  Delaware  Avenue,  Bufl'alo, 
U.S.A. 

1895  fGRAY,  James,  M.D.,  119,  Robert  Street,  Toronto, 
Canada. 

1887  Green,  Edwin  Collier,  27,  Friar  Gate,  Derby.  (C. 
1903-4.) 

1903     Greene,  Arthur,  4,  Theatre  Street,  Norwich. 
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1911  G REEVES,  Eeginald  A.,  14,  Harley  Street,  W. 

1895  Geiffix,   W.   Watson,    M.B.,    68,   Brunswick    Place, 

Hove,  Brighton. 

1885  *GiiiFFiTn,  A.  Hill,  M.D.,  17,  St.  John  Street,  Man- 
chester.    (Y.-P.  1905-8.     C.  1893-6.) 

1910  G-RiFFiTH,  Arthur  Donald,  M.B.,  3,  Upper  AVimpole 
Street,  AY. 

1891;  Grimsdale,  Harold,  M.B.,  3,  Harley  Place,  Mary lebone 
Eoad,  N.AY.     (C.  1907-10.) 

O.M.    Grossmann,  K.  a.,  70,  Eodney  Street,  Liverpool. 

1910  Grosz,  Prof.  E.  von  (F.),  5,  Eeviczhy  Ter.,  Buda-Pest, 
Hunojarv. 

1899  Gruber,  Eudolph,  M.D.,  81,  Harley  Street,  AY. 

1908     Gunning,   C.   J.    H.,   6,  Hertford  Street.  Mayfair,  AY. 

1898  Guthrie,  Leonard  G.,  M.D.,  15,  Upper  Berkeley 
Street,  AY.  ♦ 

1910  Haab,  Prof.  O.  (F.),  41,  Pelikanstrasse,  Zurich,  Switzer- 
land. 

1889  Hailes,  C.  D.  G.,  M.D.,  Hawkesdale,  27,  Alma  Eoad, 
Clifton,  Bristol. 

1885  fHAiNES,  HuMPHRET,  Auckland,  New  Zealand. 

1902  fHALLiDAT,  J.  C,  Macquarie  Street,  Sydney,  JST.S.AY. 

1900  Hallidie,     Andrew,     M.B.,     10,    Leigham     Terrace, 

Plymouth. 

1896  Hamilton,  Eobert  J.,  82,  Eodney  Street,  Liverpool. 
1878  fHAMiLTON,  T.   K.,  M.D.,  AYakefield    Street,  Adelaide, 

South  Australia. 

1912  Hanafin,  Capt.  P.  J.,  E.A.M.C.      (Address  uncom- 

municated.) 

1901  Hancock,  Edw.  D.,  Merrow  Grange,  Guildford. 
1908     Hanna,  Henry,  57,  University  Eoad,  Belfast. 

1901  Hanson,  Eeginald  E.,20,  Kensington  Park  Gardens,AY. 
1900  Harman,  N.  B.,  M.B.,  108,  Harley  Street,  AY. 

1902  IIarries-Jones,  E.,  16,  Castilian  Street,  Northampton. 
1910  Harston,  George  M.,  M.l).,  Hong  Kong. 
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1882  *lfAiiTiiri)GK,  GusTATUS,  12,  AVinipolo  Street,  ^V.     (C. 

1889-02,  1895-8.     S.  1892-5.     V.-P.  1910-11.) 
1905  tllAKTV,  G.  W.,  M.B.,  Ch.B.,  AVellington,  New  Zealand. 
1899     IIawkes,  C.  S.,  Gleueairn,  Wickham  Terrace,  Brisbane, 

Queensland. 

1901     Hawthorne,  C.  O.,  68,  Harley  Street,  W. 

1908     Hat,  Percival  J.,  350,  Glossop  Eoad,  Sheffield. 

1892  Haydon,  Fhank,  Apothecaries'  Hall,  Water  Lane,  Black- 
friars,  E.G. 

1899  Hendehson,  Edward  E.,  M.B.,  6,  Lower  Berkeley 
Street,  Portinan  Square,  W. 

1903     Henderson,  Thomson,  15,  The  Eopewalk,  Kottingham. 

1896  Henry,  E.  Wallace,  M.D.,  6,  Market  Street,  Leicester. 
1905     Hepburn,    Malcolm    Langton,    M.D.,    111,   Harley 

Street,  W. 

1897  Herbert,   Lt.-Col.  Herbert,   I. M.S.,   Officers'  Mess, 

Lady      Hardinge      Hospital,     Brockenhurst.       (C. 

1911-13.) 
1887  *Hern,  John,  M.D.,  Summercote,  Darlington. 
1910     Heron,    Dayid,    E.A.M.C.    Mess,    Grosvenor    Eoad, 

S.W. 

1910     TON  Hess,    Prof.    Carl   (F.),    1,    Pleichenglacisstrasse. 
Wiirzburg,  Bavaria. 

1905     Hewkley,    F.,    19,   Lower    Seymour   Street,    Portmaik 
Square,  W. 

1900    Hetliger,  E.  D.  Scott,  M.B.,  C.M.,  89,  Preston  New 

Eoad,  Blackburn. 
1895     Hickman,  H.  E.  Belcher,  M.B.,  5,  Harley  Street,  W. 

O.M.    HiGGENS,  Charles,  52,  Brook  Street,  W.     (C.  1880-3» 

V.-P.  1901-4.) 
1913     Hill,  Eowland,  M.D.,  7,  University  Eoad,  Belfiist. 

1916    Hine,  Montague,  M.D.,  F.E.C.S.,  30,  Weymouth  Street, 

W. 
1888  *HiNNELL,  J.  S.,  M.B.,  62,    Garland    Street,  Bury    St. 

Edmunds. 

1905     HiRD,  E.  B.,  M.B.,  52,  Newhall  Street,  Birmingham. 
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1899     Hobday,  James,  M.B.,  Beverley  House,  Colney  Hatch 
Laue,  jNT. 

1897  Hoaa.  Gr.    H.,    M.D.,  95,   George  Street,    Launceston, 

Tasmania. 

1911     Holmes,  Lt.-Col.  Gordon   M.    JNI.D.,  (C),   E.A.M.C, 
B.E.F.,  Frauce.     (S.  1912-15.) 

1889     HoLTTfousE,  Edwin  H.,  M.B.,   35,  Nottingham  Place, 
W. 

1905     Hosford,  J.  S.,  20,  St.  James'  Place,  St.  James*  Street, 

S.W. 
1893  fHowE,  LuciEN,  520,  Delaware   Avenue,  Buffalo,  N.Y., 

U.S.A. 
1908     Hudson,  A.  C,  M.D.,  50,  Queen  Anne  Street,  W. 

lSS4i  fHuDSON,  Lt.-Col.   Ernest,   I. M.S.       (Address  uncom- 

municated.) 
1889  t Hughes,   Samuel  H.,  173,  Maequarie  Street,  Sydney, 

New  South  AVales. 
1893  fHuGiiES,  Wilfrid    Kent,   M.B.,    102,    Collins   Street, 

Melbourne. 
1908     Hunter,  George,  31,  Bridge  Street,  Inverness. 
1901     Inman,  A\^m.,  M.B.,  55,  Elm  Grove,  Southsea. 

1883  t Jackson,  James,  M.D.,  Collins  Street  East,  Melbourne, 
Australia. 

1898  James,    Geokqe    Brooksbank,   5,  Harley   Street,  "W". 

(C.  19L1-13.) 
0.908     James,  Robert  Ruston,  6,  Lower  Berkeley  Street,  W. 
1905     Jaques,  R.,  20,  Athenaeum  Street,  Plymouth. 

1883  tJfiNKiNS,  E.   J.,  M.D.,Nepeaii  Towers,  Douglass  Park, 

Sydney,  N.S.W.,  Australia. 
1908     Jeremy,  H.  Rowe,  8,  Chingford  Road,  AValthamstow, 

Essex. 
18S3     Jessop,  AV.  H.  II.  {Pres.),   73,  Hurley  Street,  W.     (C. 

1889-92;  V.P.  1907-10,  1914-15.) 
1910     Jewell,  William  H.,  M.D.,  27,  Queen  Anne  Street,  W. 
1882     Johnson,  G.  Lindsay,  M.B.,  5  and  0,  Castle  Mansions^ 

Eloff  Street,  Joliannesburg,  S.A. 
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1888  t Johnston,  Geo.  I).,  Georgia  Street,  Vancouver,  Britib)* 
Columbia. 

1898  *.ToNES,  Gkouoe,  M.B.,  8,  Churcli  Terrace,  Lee,  S.K. 
J.807     Jones,  IfiMJii  E.,  10,  Rodney  Street,  Liverpool. 

1891.  tJoNEs,U.  IL,  iM.B.,  B.S.,  209,  Macquarie  Street, Sydney^ 

New  South  Wales. 
1914     Joseph,    Hugh    Percival,    M.ll.C.S.,    The    Hospital 

Bungalow,  Galle,  Ceylon. 

1905  JuLEii,  F.  A.,  21,  Cavendish  Square,  AV. 

CM.     JuLER,  H.  E.,  23,    Cavendish   Square,  AV.     (C.  18&G-9. 
A^-P.  1900-2.) 

1914  Karani,  N.  N.,  "Eye  Clinic,"  near  Edward  Theatre, 
18,  Kalbadevi  Road,  Bombay. 

1899  Keeling,  G.  S.,  M.D.,  Attleborounh,  Norfolk. 

1900  tKELSALL,   H.  T.,   M.D.,   1,   Devonshire  Terrace,  Perth, 

AV.  Australia. 

1898  IKendall,    H.      AV.    Martindale,    AVellington,     New 

Zealand. 
1888  flvENNV,  Augustus  Leo,  M.B.,  87,  Collins   Street,  MeU 

bourne,  A^ictoria,  Australia. 
1913     KiLLEN,  AV.  M.,  M.D.,  31,  Clifton  Street,  Belfast. 

1901  KiLLicK,  CiiAS.,  3,  Marsham  Street,  Maidstone. 

1906  KiLKELLV,  Major  P.  P.,  I. M.S.,  c/o  Messrs.  H.  S.  King 

and  Co.,  Pull  Mall. 
1895     Knaggs,  Robert    Laweord,  M.D.,  27,   Park  Square, 
Leeds. 

1881  fKNAGos,  S.  T.,  M.D.,  A\Mlington,  BondiRoad,  Bondi, 
Sydney,  N.S.AV. 

1910  Knapp,  Dr.  Arnold  (F.),  10,  East  51th  Street,  New 

York,  U.S.A. 

1911  Lang,    B.    T.,    B.C.,    Officers*   Mess,   Delhi    Barracks, 

Tid  worth. 
O.M.    Lang,  William,  22,  Cavendish  Square,  AV.     (C.  1886-9. 
V.-P.  1900-3.      (Acting  Pres.  1903.) 

O.M.  Lawford,  J.  B.  (V.-P.),  99,  Harley  Street,  Cavendish 
Square,  AV.  (C.  1886-9;  1898-1901.  S.  1895-8. 
V.-P.  1905.     T.  1905-11.     Pres.  1911-13.) 
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1889.  *La.ws,  AVm.  G.,M.B.,  3,  East  Circus  Street,  NottiDg- 
ham.     (C.  1909-11.) 

1896.     Lawson,  Atinold,  M.D.,  12,   Harley  Street,  W.     (C. 
1909-1911.) 

1895  fLEA,  J.  Augustus,  M.B.,  Graliamstown,  Cape  Province, 

S.  Africa. 
1885t  Le  Cronier,  Hardwick,  St.  Heliers,  Jersey. 
O.M.    Lediard,    H.    a.,  M.D.,  26,  Lowtber  Street,  Carlisle. 
(C.  1900-1.) 

1912  Lee,  H.,  F.E.C.S.,  6,  Park  Square,  Leeds. 

1904.  tLEE,  W.  A.,  Lt.-Col.  I.M.S.,  44,  Primrose  Hill  Koad, 
N.W. 

1911  Letchworth,  T.  A\^.,  68,  Clareniont  Eoad,  Surbiton. 

1903  Levy,  A.,  M.D.,  67,  Wimpole  Street,  W. 

1907  Lindsay,  AV.  J.,  84,  Heme  Hill,  S.E. 

1896  Lister,    Col.    ^V.    T.,  M.B.,    A.M.S.,    Hotel   Meurice, 

Boulogne,  B.E.E.     (C.  1907-10.) 

1902  Little,   Andreav,  114,  Manningbam   Lane,  Bradford, 

Yorks. 
1892     Lodge,  Samuel,  juu.,  M.D.,  28,  Manor  Bead,  Bradford. 
1911     Loosely,   Alfred   E.  A.,  25,  New    Cavendisb    Street, 

W. 

1903  fLiJCKHOEF,  James,  M.D.,llbodes  Buildings,  St.  George's 

Street,  Capetown. 
•i^S3     LuxN,  J.   U.,   The   Haven,  Mill  Eoad,  AVorthing.    '  (C, 
1892-5.) 

1899  Lyli5    H.    Willoughby,    M.D.,    Speldburst,    Ehnfield 

Eoad,  Bromley,   Kent ;    and   39,    Hertford   Street, 
May  fair,  W. 

1900  MacCallan,  Arthur  Eerguson,  M.B.,  Public  Health 

Department,  Cairo,  Egypt. 

1913  McCready,  W.,  M.B.,  2,  University  Square,  Belfast. 

1905     Macdonald,   J.    G.,    Imperial   Chambers,   Dee   Street, 
Invercargill,  New  Zealand, 

1890  *MacGillivray,  Angus,  M.D.,  23,  South   Tay  Street 
Dundee,  N.B.     (C.  1902-5.) 
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1902     Mackay,  D.  Matiieson,  M.D.,  15,  Albion  Street,  Hull. 

1888  *Mackay,    George,    M.D.,    20,    Dniinaheuffh    Gardens, 

Edinburgh.      (C.  1900-2.     V.-P.  190G-9.) 

1889  fMACKENZiK,    F.    Wallace,    INI.  15.,   1:J9,    Upper    AVillia 

Street,  Wellington,  New  Zealand. 

1895  McKenzie,  H.  V.,  M.D.,  Elmbank,  Abbey  Eoad,  Tor- 
quay. 

1889  MacLeiiose,  Norman  M.,  M.B.,  18,  Harley  Street, 
Cavendish  Square,  W.     (C.  1902-5.) 

1897  tMACLKN^NAN,  Duncan  N.,  M.D.,  126,  Bloor  Street 
AVeat,  Toronto. 

1892  IMacLeod,  Charles  G.,  M.B.,  157,  Macquarie  Street, 
Sydney,  N.S.W. 

1902  McMullen,  W.  H.  (C),  4,  Chandos  Street,  Cavendish 
Square,  W. 

1911  McNabb,  Henry  H.,  M.D.,  8a,  St.  John  Street,  Man- 

chester. 

1912  McPirEiisoN,  Major,  I.M.S.,  c/o  Ophthalmic  Hospital, 

Bombay,  India. 
1911     MacQueen,   J.    E.,    12,    Royal    Terrace,    Southend-on- 

Sea. 
1899     Maddox,  Ernest  E.,  M.D.,  Glenartney,  Poole  Eoad, 

Bournemouth.     (C.  1901^-6.) 
1883  t^i'^iiER,  W.  Odillo,   M.D.,  Craignish,  185,   Macquarie 

Street,  Sydney,  N.S.AV. 
1899  fMANciifi,    Charles,  B.A.,  M.D.,    83,   S'l'^-  Alessandro, 

YiiUetta,  Malta. 
1901  t^lA.NNiNG,  Leslie  S.,  Christchurch,  New  Zealand. 
1911     Manson,    W.    H.,    M.D.,   5,   Clifton    Place,    Glasgow, 

W. 
1904    Markus,  Charles,  M.D.,  28,  Wimpole  Street,  ^V. 
1883  fMARLOw,     Erank    William,    M.D.,     200,     Highland 

Street,  Syracuse,  New  York  State,  U.S.A. 
1916     Marquez,    M.,    Dr.,    Puerta     del    Sol,    13,    Madrid, 

Spain. 

1892  Marshall,  Charles  Devereux,  112,  Harley  Street, 
AV.     (C.  1903-4).     S.  1904-7.     C.  1907-10.) 
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1907  Marshall,  James  Cole,  IM.D.,  36,  Albion  Street,  Hydt^ 

Park,  AV. 
1888  tMARTiN,  Albert,  M.D.,  AVellington,  New  Zealand. 

1905     Massey,  a.  Yale,  M.D.,  24,  Tavistock  Square,  W.C. 

191G     Maxted,  George,  M.D.,  "F.li.C.S.,  14,  Thorpe  Mansions, 

Norwicb. 
1884     Maxwell,  Patrick  William,  M.D.,  19,  Lower  Baggot 

Street,  Dublin.     (Y.P.  1912-15.     C.  1900-2.) 
1914     Maxwell,  Miss  E.  M.,  M.B.,  19,  Lower  Baggot  Street, 

Dublin. 
1904     Mat,  H.  J.,  M.B.,  B.C.,  21,  The  Avenue,  Southampton. 
1893     Maynard,    Frederic  Pinsent,  Lt.-Col.,  Indian  Medical 

Service,  13,  Harington  Street,  Calcutta. 
1902     Mayof,    Stephen,    30,    Cavendish    Square,    W.      (C. 

1912-15.) 
1912     Mead,  John  Clarke,  55,  High  Street,  Lowestoft. 
1901     Menzies,  J.  A.,  9,  Castle  Hill  Avenue,  Folkestone. 
1897     Miller,    G.    Victor,   M.B.,    2,   Barrington    Crescent^. 

Tarm  Lane,  Stockton-on-Tees. 
1881  fMcLLES,  W.  Jennings.     (Address  uncommunicated.) 
1897  fMiNNES,  Kobert  Stanley,  M.D.,  127,  Metcalfe  Street,. 

Ottawa,  Ontario. 
1911     Mitchell,   Leonard    J.    C,  4,    Collins    Street,    Mel- 
bourne. 
1896     MooneY;  Herbert  C,  M.B.,  22,  Lower  Baggot  Street,, 

Dublin. 

1908  Moore,  Robert  F.,  M.B.,  91,  Harley  Street,  W. 

1909  MoRRELL,  Eeoinald  a.,  13,  Harle}'  Street,  AV. 

O.M.    Morton,   A.  Stanford,  133,  Harley  Street,  "W.      (C. 

1880-9.     V.-P.  1902-5.) 
1896     Mott,  F.  W.,  M.D.,  F.K.S.,  25,  Nottingham  Place,  AV. 

(V.-P.  1904-7.) 
1908     Mo-XON,  Frank,  M.B.,  B.S., 

1916    Mulholland,  P.  J.  II.,  L.R.C.P.,  L.K.C.S.,  5,  University 
Terrace,  Belfast. 
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1909     Naylor,  \V.  lloKBUCK,  14,  Can-  Road,  Nelson,  Lanes. 

1909  Nkll,     AxuiiEAs,     Victoria      Kv«*     and     i'ar    Hospital, 

Colombo,  Ceylon. 
1881     NiciEOLSON,  A.,  30,  Bi-unswick  Scjuare,  Brij^hton. 

1910  NoiiDENSON,  Dr.  Erik  (F.),  10,  Wasagatan,  Stockholm, 

Sweden. 
1912     Norman,  Alirkd  Clarence,  JM.D.,  l^mliam  County 
and  Sunderland  Eye  Inflrniarv,  JSunderland. 

1895    *OoiLyrE,    ¥.  Menteitii,    M.B.,  The    JShrubbery,    72, 
Woodstock  Road,  Oxford.    (C.  1910-12.) 

1889  fO'KiNEALY,  Frederick,  Lt.-Col.,  I. M.S.,  care  of  Messrs. 

King,  Hamilton  and  Co.,  7,  Hare  Street,  Calcutta. 

1899     Oldmeadow,  Lloyd  J.  II.,  Kiueton,  AVarwicksbire. 

1911  Oliver,  Capt.  M.  W.  B.,  M.B.,  R.A.M.C.,  24tb  General 

Hospital,  B.E.F.,  France. 

1914     Oliver,     George    H.,  D.O.Oxon.,    284,    Manningbam 
Lane,  Bradford. 

1899     Ormond,    Arthur    Wm.     7,    Devonsbire    Place,    W. 
(C.  1910-12). 

1892  fORR,   ANDRE^v   William,  M.D.,  71,  Wickbam  Terrace, 
Brisbane. 

1890  fOsRORNE,  A.  B.,  M.D.,  46,  McNab   Street  Soutb,  Hamil- 

ton, Canada. 
O.M.     Owen,  D.  C.  Lloyd,  41,  Newball  Street,  Birmiugbam. 

(V.-P.  1891-4.) 
1905     Owen,  S.  A.,  M.D.,  15,  Queen  Anne  Street,  \{. 

1890  fPALMER,    L.    LoRAN,    M.H.         (Address    uncommuni- 

cated.) 
1894  *Parker,    Herbert,    Saragossa    House,     New    Street, 

Henley  -on-Tbames. 

1899  Parker,   Herbert   George,  13,  Chorley   New  Road, 

Bolton. 

1900  Parsons,  John  Herbert,  54,  Queen  Anne  Street,  AV. 

(C.  1909-12). 

1914.     Pascheff,    Constantin,  M.D.,    151,    Rue    Rakowsky 
Sofia,  Bulgaria. 
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1887  tPATEL,  D.  H.,  Bai  Hirabai,  B.  J.  Charitable  Dispensary 

Tardeo,  Bombay. 

1907  Paterson,  James  V.,  11,  Melville  Street,  Edinburgh. 

1900  tPATKAR,BnAGA'A>'T  Sakharam,  Camac  Road,  Kalkadeir 
Post,  Bombay,  India. 

1902  Patox,  Leslte,  29,  Harley  Street,  W.     (C.  1912-15.) 

1888  Perciyal,    Archibald     Stanley,    M.B.,    B.Ch.,    25, 

Ellison  Place,  Newcastle-on-Tyne.     (C.  1906-9.) 

1891     Perry,  Sir  A.,  Surgeon-Major,  Principal  Civil  Medical 
Officer,  Colombo,  Ceylon. 

1889  fPERRY,  Erancis  E.     (Address  uncommunicated.) 

1895     PicKARD,     Eansom,     M.D.,     31,     East     Southernhay, 
Exeter. 

1916     Pike,  N.,  M.D.,  IC,  York  Terrace,   St.   George's  Road, 
Cheltenham. 

1910     PiSANi,   Lt.-Col.    L.  J.,  I.M.S.,   49,   Wimpole   Street, 

1900  fPocKLEY,  Erancis  Antill,  M.B.,  227,  Macquarie  Street, 
Sydney,  N.S.W. 

1903  Pollock,  AV.  B.  Inglis,  21,  Woodside  Place,  Charing 

Cross,  Glasgow. 

lS96  *PooLEY,    G.  H.,   70,  Hanover    Street,    Glossop   R,oad, 

Sheffield. 
1891  fPopE,  R.  J.,  M.D.,  Box  497,  G.P.O.,  Sydney,  N.S.W. 
1900     Pope,   Thomas   Henry,  M.D.,   B.Sc,  Price's  Avenue, 

Margate. 

1902  Potter,  Bernard  E.,  58,  Park  Street,  W. 

1903  *PoTTS,  George,  Bower  Cottage,  Tonbridge  Road,  Maid- 

stone. 
1899     Pjiice,  Henry  J.,  Maldon,  Essex. 

1882     PjticHARi),  Arthur  AVilliam,  6, Rodney  Place,  Clifton, 
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TOL.    XXXVI. 


RULES. 

1.  Object  of  the  Society. — The  object  of  the  Society  is. 
the  cultivation  aud  promotion  of  Ophthahnology. 

2.  Meetings. — The  Society  shall  hold  a  meeting  each  year ;. 
the  sittings  shall  be  held  on  two  or  more  consecutive  days.  On 
each  day  there  shall  be  usually  two  sittings.  The  date  and 
place  of  meeting  shall  be  chosen  by  the  Council. 

3.  Constitution. — The  Society  shall  consist  of  Ordinary  and 
Honorary  members.  All  medical  practitioners  whose  qualifica- 
tions are  satisfactory  to  the  Council  of  the  Society  shall  be 
eligible  as  Ordinary  members. 

4.  Officers   of   the    Society. — The  officers  of  the  Society 
shall  consist  of  a  President,  four  Vice-Presidents,  a  Treasurer,, 
two  Secretaries  and  six  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

5.  Election  of  Members. — Every  applicant  for  admission 
to  the  Society  shall  send  to  one  of  the  Secretaries  a  form, 
signed  by  at  least  three  members,  who  have  personal  know- 
ledge of  the  applicant.  Such  application  shall  be  submitted  to- 
the  Council,  and  if  approved  the  applicant  shall  forthwith  be 
admitted  a  member. 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of  electing  as  Honorary  members  men  of  distinguished  eminence 
in  Ophthalmology,  or  in  the  sciences  bearing  upon  it. 

7.  Subscriptions. — The  Annual  Subscription  shall  be  125. 6d. 
payable  in  the  month  of  October.  No  member  whose  sub- 
scription is  in  arrear  shall  be  entitled  to  attend  the  meeting. 
Any  memljer  whose  subscription  is  twelve  months  in  arrear 
sliall  cease  to  bo  a  member  of  the  Society. 

H.  Election  of  Officers. — The  Officers  of  the  Society  shall 
be  elected  yearly  by  Ballot  at  a  Business  sitting  held  during 
the  meeting.     A  balloting  list  of  the  names  recommended  by 
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the  Council  for  election  shall  be  posted  to  each  menil>er  tw» 
weeks  ])revi()usly.  At  the  Business  sittini^  twelve  slinll  form  a. 
quorum. 

9.  Duration  of  Office. — The  President  shall  not  hold  office 
for  a  period  of  more  than  two  consecutive  years.  No  other 
member  of  Council,  except  the  Treasurer,  shall  hold  the  sam(t 
office  for  more  than  three  consecutive  years. 

10.  President  and  Vice-Presidents. — The  President  shall 
re^^ulate  all  the  proceedin<^s  of  the  Society  and  Council,  stata 
and  put  questions,  interpret  the  application  of  the  laws,  and 
decide  any  doubtful  points.  He  shall  check  irregularities  and 
enforce  the  observance  of  the  laws.  He  shall  sign  the  minutes, 
of  General  and  Council  meetings.  In  the  absence  of  the  Presi- 
dent one  of  the  Vice-Presidents,  the  Treasurer,  or  some  other 
member  chosen  by  the  meeting,  shall  perform  his  duties. 

11.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spondence, and  shall  keep  the  Minutes  of  the  Society  and  Council. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  the 
meetings.  They  shall  have  charge  of  and  shall  keep  a  register 
of  all  papers  communicated,  and  shall  be  the  Editors  of  the- 
*  Transactions.' 

12.  Treasurer. — The  Treasurer  shall  receive  all  moneys  due 
to  the  Society,  and  make  all  payments  ordered  by  the  Council, 
keeping  an  account  of  all  such  receipts  and  payments.  The 
accounts  shall  be  audited  once  a  year  and  presented  to  the 
Society  at  the  Annual  Business  Meeting.  Two  members  of  the 
Society  shall  be  nominated  by  the  President  to  audit  the 
Treasurer's  accounts. 

13.  Meetings  of  Council. — The  Council  shall  meet  as  fre- 
quently as  necessary  during  the  Annual  Meeting  and  at  other 
times  if  specially  convened.  Five  shall  form  a  quorum.  The 
President  shall  have  a  casting  vote  in  addition  to  his  ordinarir 
vote.  The  Council  shall  decide  upon  all  questions  relating  i» 
the  reception  of  communications,  and  shall  have  power  to  submit 
any  paper  to  referees. 

14.  Vacancies  of  Offices. — The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  any  of  the* 
offices  of  the  Society  betw^een  one  Annual  Meeting  and  the  next. 
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15.  'Transactions.' — The  Society  shall  publish  a  yearly 
Tolume  of  its  '  Transactions '  as  soon  as  possible  after  the  Annual 
Meeting.  There  shall  be  an  Editorial  Committee  consisting  of 
the  President,  the  Secretaries  and  two  other  members  of  Council. 
A  copy  of  the  '  Transactions '  shall  be  sent  to  every  member 
"whose  subscription  has  been  duly  paid  ;  and  to  each  Honorary 
member. 

16.  Publication  of  Papers  and  Discussion. — No  paper  shall 
be  accepted  if  it  has  been  published  elsewhere.  No  paper  shall 
be  read  before  the  Society  unless  a  copy  of  it  has  been  sent  to 
the  Secretaries  at  least  four  weeks  before  the  meeting,  together 
with  an  abstract  suitable  for  immediate  publication  in  the 
journals.  When  possible,  notice  should  be  given  relating  to 
card  cases,  and  a  short  abstract  of  all  papers  to  be  read  before 
the  Society  shall  be  distributed  to  all  members  before  the 
meeting.  No  report  of  the  meetings  of  the  Society  may  be 
published  by  members  or  others  without  the  sanction  of  the 
Council. 

17.  Notice  of  Meeting. — Three  months  before  the  date  of 
the  Annual  Meeting  a  preliminary  notice  of  the  meeting  shall 
be  sent  to  every  member. 

18.  Visitors. — Any  member  of  the  medical  profession  may 
attend  a  meeting  of  the  Society  (except  the  Annual  Business 
Meeting)  on  being  introduced  by  a  member  of  the  Society. 


The  Library  has  now  been  transferred  to  the  premises  of  the  Royal 
Society  of  Medicine,  1,  Wimpole  Street. 

LIBKAEY   RULES. 


1.  The  Library  shall  be  open  at  the  same  hours  as  that  of 
the  Eoyal  Society  of  Medicine,  viz.  from  11  a.m.  to  6.30  p.m. 
daily,  except  Sundays. 

,  2.  Members  will  be  entitled  to  read  the  books  at  1,  Wimpole 
Street,  between  these  hours,  or  to  take  them  out  on  signing  a 
receipt  provided  for  that  purpose. 

8.  A  large  number  of  periodicals  will  be  accessible  to  members 
in  the  Library.  The  current  number  may  not  be  taken  out  of 
the  Library. 
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4.  A  hook  must  Ix?  r<,*turiHMl  at  th<M*xpirat ion  of  a  fortiii^Iit 
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5.  If  tlie  book  be  not  returned  within  four  days  of  such  notice 
a  fine  of  (jd.  will  Ix'  ehar<^ed  for  eaeh  diiy  that  tlie  ])()ok  i& 
retained  beyond  such  days  of  j^race. 

6.  Instruments  and  drawin^^s  cannot  be  taken  out  of  the 
Library  except  by  special  j^ermission, 

7.  A  member  taking  out  a  l)ook  will  be  held  responsible  for 
its  beini^  returned  in  good  condition. 

8.  Members  oF  the  Ophthalmologioal  Society  who  are  also 
Members  of  the  Section  of  Ophthalmology  of  the  Koyal  Society 
of  Medicine  can  have  the  full  use  of  the  Fellows'  Library  on 
payment  of  an  additional  guinea  instead  of  the  usual  sub- 
scription of  two  guineas. 
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1.  The  slides  shall  be  in  the  custody  of  the  Librarian. 

2.  They  may  be  lent,  for  the  purpose  of  teaching,  to  teachers 
in  any  recognised  Medical  Scliool  on  application  to  the  Librarian. 

3.  The  regulations  under  which  the  slides  may  be  borrowed, 
together  with  a  list  of  the  slides,  shall  be  printed  (a)  in  the 
Transactions ;  (b)  in  the  Catalogue  of  the  Library ;  (c)  on 
leaflets  which  may  be  sent  to  enquirers. 

4.  Other  slides  may  be  added  to  the  collection,  but  the  num- 
bering (in  so  far  as  it  coincides  with  that  of  the  figures  in 
Frost's  Fundus  Ocidi)  shall  be  retained. 

5.  Tlie  following  are  the  regulations  under  which  the  slides 
may  be  borrowed  : 

Regulations  for  the  Loan  of  Lantern  Slides. 

1.  Not  more  than  20  slides  may  be  borrowed  at  one  time. 

2.  Not  less  than  three  days'  notice  of  the  wish  to  borrow 
slides  shall  be  given,  and  a  list  giving  the  numbers  of  the  slides 
required  shall  be  sent  to  the  Librarian. 
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3.  The  borrower  shall  sign  a  receipt  for  the  slides,  which  will 
he  given  back  to  him  on  their  return. 

4.  The  slides  must  be  returned  within  three  days,  no  other 
■slides  can  be  lent  to  the  same  borrower  till  this  has  been  done. 

5.  Any  slides  broken,  lost,  or  damaged  shall  be  replaced  or 
repaired  at  the  expense  of  the  borrower. 


THE  BOAVMAN  LECTURE. 

Resolution  of  Council,  September  IStJi,  1883. 


"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientific 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,* 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  no  other  business  shall  be  transacted." 


EDWARD   NETTLESHIP   PRIZE. 

On  tlie  occasion  of  Mr.  Nettleship's  retirement  from  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
llie  (jbject  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophthalmic  Work,  and  at  a  meet- 
ing of  the  General  Committee  of  the  above  fund  on  July  2nd, 
1902,  the  following  resolutions  were  adopted  : 

1 .  That  the  prize  should  be  a  Gold  Medal  for  the  encourage- 
jnent  of  scientific  ophthalmic  work. 

2.  That  the  Council  of  the  Ophthalmological  Society  of  the 
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(Juited   Kin^'dom   he   asked    to   undfrfjila'   tlic    nisto<ly   of    tho 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  tlie  Medal  shall  Im;  entrusted  to  three  mem- 
bers of  the  Ophthalmolo^ical  Society  appointed  by  the  Council, 
such  members  to  be  chan^'ed  after  each  award. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
be  determined  upon. 

5.  That  only  British  subjects  be  eligible  to  receive  this  Prize. 

6.  That,  subject  to  the  discretion  of  the  said  Council,  the 
Prize  shall  be  awarded — 

(a)  For  the  most  valuable  contribution  to  Ophthalmolof^y 

during  the  three  years  immediately  preceding  or  since 
the  last  award,  or 

(b)  For  the  best  work   done   on   any   subject   previously 

selected  and  announced  by  the  Council  of  the  Oph- 
thalmol ogical  Society. 

7.  That  in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  25th,  1906. 

*'  It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  any  one  year,  or  accumulated  during 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund ' ;  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calculated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Rules."  J 


BYE-LAWS   CONCERNING   COMMUNICATIONS. 

1.  The  '  Transactions '  shall  consist  of  such  communications 
made  to  the  Society  by  or  through  members,  as  may  be  deemed 
by  the  Council  suitable  for  publication.  Also  of  discussions  of 
importance  or  interest  arising  out  of  such  communications. 

2.  No  communication  to  the  Society  shall  occupy  more  than 
twenty  minutes,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
miuutes,  without  the  special  permission  of  the  Chairman. 


XL 

3.  All  commimications  accepted  bj  the  Society  become  tne 
property  of  the  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published. 

5.  The  cost  of  illustrations  shall  be  borne  by  the  Society  so 
far  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 


REGULATIONS  CONCERNING  THE  EXHIBITION  OF 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

A.  A  card,  provided  by  the  Society,  must  be  placed  con- 
veniently near  the  patient  (unless  it  is  undesirable  that  it  should 
be  read  by  the  patient  or  friends),  and  on  it  must  be  clearly 
written  an  account  of  the  case,  comprising  all  the  particulars 
intended  for  publication.  The  title  only  of  the  case  will  be 
announced  by  the  President  to  the  meeting,  but  the  Exhibitor 
(or  his  representative)  must  be  present  at  the  meeting,  and  be 
willing  to  read  the  case  and  furnish  additional  details  if  called 
upon  to  do  so  ;  the  length  of  such  oral  communications  not 
to  exceed  five  minutes. 

B.  Pathological   Specimens   may,   at   the   discretion   of    the 
Exhibitor,  be  shown  by  card,  and  will  then  be  subject  to  the 
above   regulations.     It   is   particularly   to   be   noted   that   the 
description    on    the    card   must    comprise    all    the    particulars^^ 
intended  for  publication. 
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I.    PRESIDENTIAL    ADDRESS. 

Sovie  Ophthalmic  Lessons  of  the    War. 
By  Walter  H.  H.  Jessop. 

Allow  me  first  on  taking  this  chair  to  express  my 
profound  thanks  for  the  great  honour  you  liave  conferred 
on  me  by  my  election  as  President  of  this  Society. 

Fully  conscious  of  the  extreme  difficulty  for  anyone  to 
follow  in  the  footsteps  of  my  sixteen  distinguished  prede- 
cessors, I  can,  however,  assure  you  that  no  effort  on  my 
part  will  be  spared  to  discharge  the  duties  to  the  best  of 
my  abilities  and  to  hand  the  succession  over  to  the  next 
occupant  of  the  chair  in  as  prosperous  and  flourishing  a 
state  as  I  have  received  it  from  Mr.  Richardson  Cross. 

Our  Society,  from  its  commencement  in  1880  under  the 
greatest  of  English  ophthalmic  surgeons,  Sir  William 
Bowman,  has  had  a  most  successful  and  useful  career. 

Though  a  few  years  younger  than  the  Heidelberg 
Ophthalmological  Society,  it  can  show  what  no  other 
society  can,  an  unbroken  series  of  thirty-five  volumes  of 
Transactions^  each  year  being  as  good  as  or  excelling 
the  preceding  one.  Even  the  war  has  not  diminished  the 
size  or  importance  of  our  last  volume. 

The  programme,  too,  of  our  present  meeting  is  full  of 
promise ;   the  number    of    our   members   keeps    np.    fresh 
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candidates  have  been  elected  both  from  the  United  Kinof- 
dom  and  the  Continent. 

The  condition  of  nnrest  and  war  throuo-hout  the  civi- 
lised  workl  has  nnavoidably  prevented  the  presence  among 
us  of  onr  Irish  and  Continental  Members. 

One  thing  I  wish  especiall}'  to  interest  your  attention 
in  is  our  splendid  and  unique  librar}",  which  is  housed  in 
this  building. 

The  Royal  Society  of  Medicine  has  appointed  an 
Honorary  Librarian  of  the  Ophthalmological  Librar}^,  and, 
as  first  holder  of  this  post,  I  ask  you  all  to  help  me  by 
sending  new  books  or  publications  and  also  any'  old 
ophthalmic  literature  or  objects  of  great  interest. 

The  Librar}',  instituted  in  1884,  owing  to  the  support 
and  generosity  of  Sir  William  Bowman,  has  attained  its 
present  important  position  as  the  leading  ophthalmic 
library  in  the  world  thanks  to  the  twenty-two  years^  inde- 
fatigable work  of  Mr.  Adams  Frost.  I  would  have  you 
all  remember  that  the  Ophthalmological  Society  still  has 
rights  in  this  library  and  that  there  is  unrestricted  use  of 
it  by  both  present  and  future  members  of  our  Society. 

Another  matter  of  much  importance  is  the  possible 
completion  of  many  important  cases  reported  in  past 
volumes  of  our  Transactions,  by  bringing  the  notes  up 
to  date.  If  members  would  kindly  do  this  the  notes  could, 
be  published  at  the  end  of  a  volume.  Such  notes  would 
be  of  the  greatest  value  and  a  continuation  of  the  work 
attempted  in  1892. 

And  now,  turning  from  our  happy  state  of  prosperity,  it 
is  right  and  proper  that  we  should  consider  the  serious 
loss  our  Society  has  sustained  in  the  death  of  two  brilliant 
members. 

The  giants  of  ophthalmology  consisted  of  a  triumvirate 
of  great  friends,  Bowman,  Bonders,  and  von  Graefe,  who 
all  worked  in  unison  for  the  promotion  and  advancement 
of  our  science.  Bowman  and  Bonders  lived  to  a  ripe  old 
age  and  were  like  brothers  till  the  death  of  the  latter  in. 
1890. 
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TIk;  two  iiii'nibL'rs,  Cunts  jiiid  Straub,  wlioiii  we  now 
iiioui-ji,  are  tin?  liiH?al  scientific  (l(?scen<lants  oF  these  two 
masters,  mid  hilli  inlici-ited  the  traits  of  theii*  masters; 
they  have  left  us  in  the  zenith  of  thcii-  powers,  I'nil  of 
work  done,  and  in  t  lie  doinj^''. 

(leorge  Coats,  wlio  died  diirini^  liis  terin  of  office  as 
Secretary  to  tliis  Society,  was  known  to  yon  alh  As  an 
original  worker  and  thinker  he  occupied  the  first  placo 
amongst  the  ocuhsts  of  his  years  in  Europe,  and  the  world 
is  the  poorer  by  iiis  death.  His  out})nt  of  work  was  very 
great  for  liis  age,  and  we  shall  ever  miss  his  candour,  utter 
guilelessness,  and  originality.  For  our  Society  he  did 
sterling  work,  and  his  last  efforts  were  the  careful  super- 
vising of  our  last  volume  through  the  press,  before  ho 
retired  for  the  operation  from  the  effects  of  which  he 
never  recovered. 

Professor  Straub,  of  Amsterdam,  wns  one  of  the  first 
of  our  Continental  Ordinary  Members,  and  was  always  a 
welcome  visitor  at  our  meetings.  Like  Donders,  he  spoke 
and  understood  English  well,  and  was  writing  up  till  his 
fatal  illness  an  important  work  on  the  "  l*sycliology  of 
Vision  '^  in  English.  He  had  started  it  in  German,  but 
"  after  the  fire  of  Louvain  I  tore  my  German  manuscript 
up,  and  recommenced  it  in  English.  It  is  a  big  thing 
and  rather  a  curious  book.  I  think  there  is  no  one  else 
taking  physiology  of  vision  in  my  psychological  way." 
Three  months- ago  he  wrote  the  following  prescient  words  : 
"  This  war  takes  away  all  my  energy.  My  international 
relations  were  the  joy  of  my  life  and  the  stimulus  of  my 
work.  With  the  greatest  regret  I  see  internationality 
breaking  down,  for  so  many  years,  that  I  will  not  see  the 
revival  any  more." 

In  the  year  1872  an  undergraduate  delivered  the 
Tancred  Oration  in  the  chapel  of  Gonville  and  Caius 
College,  Cambridge,  and  that  individual  has  never  to  this 
day  forgotten  the  opening  sentences :  "  Mihi  cogitanti 
multum  diuque  de  qua  re  apud  vos  viri  doctissimi 
dicerem."    To-day  it  is  impossible  to  detach  one's  thoughts 
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from  the  all-engrossing  subject  of  war,  and  therefore  I 
have  chosen  as  the  subject  of  my  address  :  "  Some 
■Ophthalmic  Lessons  of  the  War." 

Some   Ophthalmic  Lessons  of  the  War. 

The  first  subject  I  wish  to  consider  is  sympathetic 
ophthalmitis,  or  rather  its  absence,  as  far  as  I  know, 
amongst  the  wounded  treated  by  our  surgeons  at  the 
Front. 

To  Colonel  Lister  and  the  other  ophthalmic  surgeons 
at  the  Front  has  been  primarily  due  the  prevention  of 
sympathetic  ophthalmitis.  I  have  corresponded  with 
practically  all  our  colleagues  at  the  military  hospitals, 
and  have  not  as  yet  heard  of  one  case  of  sympathetic 
ophthalmitis,  and  the  war  has  lasted  twenty-one  months. 
The  number  of  eyes  wounded  has  been  very  great,  and 
especially  the  number  of  those  very  seriously  damaged 
by  shrapnel — the  cases  so  aptly  described  by  Colonel 
Lister  as  split  "  like  the  corolla  of  a  very  much  faded 
flower.^' 

In  the  American  Civil  War  forty-one  cases  of  sym- 
pathetic ophthalmitis  occurred  in  254  cases  of  destruction 
of  the  eyeball — that  is,  16' 14  per  cent. 

The  German  official  returns  for  the  Franco-German 
War  gave  the  very  high  percentage  of  55*6  in  all  cases 
of  injury  to  the  eyeball.  The  number  of  sympathetic 
ophthalmitis  cases  was  ninety-seven,  and  fifty-two  of 
these  occurred  within  one  year  of  the  injury ;  the  seriously 
damaged  eyeballs  gave  the  highest  percentage  of  sym- 
pathetic trouble. 

The  extraordinary  immunity  from  sj^mpathetic  ophthal- 
mitis in  this  war  must  be  due  to  care  in  diagnosis,  careful 
j)rimary  operative  treatment,  and  especially  the  early  and 
■t-omplete  removal  of  all  portions  of  the  globe  in  much- 
<lamaged  eyeballs. 

The  ffecond  subject  is  papillocdema  following  gunshot 
injuries  to  the    vault  of    the  skull.      In   this  war  wounds 
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of  the  head  by  bullets,  etc.,  liave   been  more   frequently 
met  with  tluiii  in  iiiiy  previous  wjir. 

In  cases  of  fracture  of  the  vault  a  large  percentage 
(about  60)  showed  signs  of  papilhedenia,  and  tlie  oppor- 
tunities given  of  following  the  course  of  the  papillcedema 
strengthens  the  view  that  the  old  chapters  on  optic 
neuritis,  choked  disc,  neuro-retinitis,  will  liave  to  be  quite 
rewritten. 

The  ophthalmoscopic  changes  were  usually  slight 
swelling  of  the  papilla,  sometimes  amounting  to  1  or  2  D.  ; 
the  edges  of  the  discs  were  blurred  and  indistinct,  often 
there  was  a  narrow  yellowish-white  ring  round  the  optic 
disc,  and  the  changes  were,  as  a  rule,  within  the  equator 
and  near  the  papilla — in  fact,  an  oedema  of  the  papilla 
and  the  retina.  In  some  cases  there  were  soft,  woolly- 
looking  plaques,  and  in  a  few  cases  there  was  extreme 
swelling  of  the  optic  discs  with  haemorrhages,  plaques, 
etc.  These  conditions  Avere  associated  with  increased 
intracranial  pressure,  and  on  relief  of  the  intracranial 
pressure  the  oedema  disappeared  in  a  short  time,  and  in 
most  cases  no  after  changes  are  to  be  seen  by  the  ophthal- 
moscope. This  coincides  with  the  findings  of  Paton  and 
Holmes,  who,  in  cases  of  cerebral  tumours,  have  demon- 
strated that  the  swelling  of  the  papillae  is  an  oedema  and 
not  an  inflammation  primarily,  and  that  such  cases  usually 
called  optic  neuritis  ought  to  be  named  papilloedema. 

The  tJiird ,  subject  is  the  condition  of  the  retina  in 
trench  nephritis,  which  is  a  disease  that  has  affected 
numerous  soldiers  in  this  war,  and  of  which  the  actual 
cause  has  not  been  found. 

These  cases  of  trench  nephritis,  according  to  Capt.  AV. 
Langdon  Brown,  are  examples  of  acute  nephritis,  and  are 
epidemic,  infective,  and  due  to  some  specific  infection 
resembling,  but  not  actually,  the  organism  of  scarlet  fever. 
The  chief  initial  signs  are  dyspncca,  sore  throat,  and 
oedema  ;  the  last  is  always  present,  generally  first  in  the 
face  and  extremities.  The  blood-pressure  as  a  rule  is 
raised  ;   the  urine   has  albumin  varying  from   a  cloud   to 
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almost  solid,  with  often  blood  and  leucocytes,  casts  in 
most  cases  (epithelial,  hyaline,  oi'  granular),  very  rarely 
blood  or  fatty  casts,  attacks  of  vomiting,  uraemic  fits, 
headaches,  and  occasionally  the  blood  serum  is  milky. 
The  outstanding  features  are  dyspnoea  at  the  beginning, 
great  variability  in  duration  of  albumin  ;  tendency  to 
remission  and  relapse  ;  but  often  ultimately  favourable 
prognosis.  Prof.  Andrewes  says  there  is  nothing  to 
distinguish  them  from  acute  or  subacute  nephritis,  the 
fatal  cases  were  subacute  diffuse  nephritis,  the  interstitial 
substance  being  oedematous,  leucocytic  inflammation  of 
the  kidney. 

I  have  had  the  opportunity  of  examining  the  eyes  of 
about  150  cases  of  trench  nephritis  at  No.  1  London 
General  Hospital ;  the  ophthalmoscopic  examinations  have 
been  made  with  the  pupils  dilated  by  homatropine  and 
cocaine,  the  source  of  illumination  being  a  candle 
(Priestley-Smith)  lamp,  or  ordinary  daylight. 

Some  of  these  cases  have  already  been  mentioned  by 
Mr.  Foster  Moore,  in  an  interesting  paper  in  the  Lancet, 
December  J  9th,  1915,  p.  1348. 

I  wish  at  the  commencement  to  refer  to  my  last 
consecutive  forty-five  cases,  as  I  have  examined  these 
more  carefully  for  slight  signs  of  oedema  ;  my  first  cases 
were  looked  at  chiefly  for  gross  changes,  as  haemorrhages, 
white  plaques,  and  detachments  of  the  retina.  In  twenty- 
one  of  the  cases  (46'6  per  cent.)  there  were  signs  of  oedema 
of  the  retina ;  in  many  these  signs  in  a  few  days  cleared 
up,  so  that  from  their  evanescent  character  the  percentage 
<jf  cases  of  oedema  is  probably  much  higher.  In  three 
cases  with  oedema  of  the  retina  there  were  other  changes 
— one  had  a  single,  superficial,  flame-shaped  haemorrhage, 
one  commencing  retinitis  with  plaques,  and  one  the  signs 
ordinarily  described  as  albuminuric  retinitis.  This  last 
case,  a  man  aet.  27  years,  with  high  blood-pressure  and 
much  albuminuria,  is  of  great  interest,  as  all  the  ordinary 
<hanges  up  to  resolution  took  place  in  four  montlis 
from  tlie  onset  of  general  symptoms.      'J'he  oedema  of  the 
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retina  commenciii<^  three  weeks  after  the  symptoms  of 
dyspnoea,  oedenia  (jf  le^s,  etc.,  was  succeeded  by  white, 
soft-loolving  ])la(iiies,  lnemorr]ia«(es,  and  macuhir  stars. 
In  eiglit  weeks  the  only  changes  to  be  seen  were  small, 
hard-looking,  white  spots  at  the  macula,  in  twelve  weeks 
the  changes  in  the  left  eye  had  (juite  disappeared,  and 
there  were  in  the  right  eye  six  small,  very  bright  white 
spots  near  the  macula.  In  sixteen  weeks  there  was  nu 
pathological  change  to  be  seen  in  either  eye.  'J'his  case 
was  undoubtedly  one  of  acute  nephritis,  and  all  the  signs 
of  soft,  woolly-looking,  white  phuiues  and  hard-looking 
white  spots  were  present.  One  was  able,  as  Charcot  said, 
to  use  the  ophthalmoscope  to  investigate  living  ])atho- 
logical  anatomy,  practically  as  a  microscope  on.  the  living 
tissues.  Nuel  mentions  that  in  a  case  of  albuminuric 
retinitis  he  had  also  traced  the  ccdema,  white  j)laques,  and 
macular  star  to  complete  resolution. 

In  none  of  the  forty-five  cases  were  there  any  signs  of 
pathological  changes  in  the  retinal  vessels  ;  this  fact 
is  true  in  nearly  every  other  case  I  have  observed. 
•Curiously,  in  only  three  cases  was  there  a  previous  history 
of  scarlet  fever,  and  in  these  three  cases  the  ophthal- 
moscopic appearances  were  normal.  The  constant  signs 
in  every  case  were  albumin  in  the  urine  and  (jcdema  of 
the  extremities  or  face.  The  blood-pr^sure  varied  very 
greatly  in  different  cases.  Two  of  the  cases  with  detach- 
ments of  the  retina,  due  to  solid  or  nearly  solid  oedema, 
cleared  up.  During  the  clearing-up  stage  there  were 
white  plaques,  hard  white  spots,  haemorrhages,  etc.  All 
these  symptoms  help  to  confirm  the  opinion  that  trench 
nephritis  is  toxiemic  in  origin. 

For  a  long  time  it  has  been  known  that  pregnant 
women  are  liable  to  manifestations  of  toxaemia,  and  Mr. 
Fisher  has  published  a  very  interesting  ])ai)er  on  ''The 
Retinitis  of  Pregnancy.^'  As  he  said,  and  I  thoroughly 
agree  with  him,  it  might  have  been  headed  '*  Toxa^mic 
Retinitis  of  Pregnancy. '^ 

Some  years  ago  I  had  written   a  paper  for  our  Society 
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on  tuberculous  retinitis  which  was  never  presented,  as  I 
began  to  doubt  the  condition  being  pathognomonic  of 
tubercle.  The  main  points  were  effusions,  limited  or  diffuse^ 
in  the  retina,  followed  during  the  process  of  resolution  by 
a  retinitis  with  white  plaques  which  cleared  up  completely. 
This  clearing  up,  according  to  Rochon-Duvigneaud  and 
Mawas,  is  due  to  the  action  of  phagocytes,  and  one  can 
almost,  by  the  ophthalmoscope,  watch  the  process,  the 
periphery  of  the  plaques  becoming  more  and  more  ragged- 
looking.  Since  then  I  have  had  similar  cases  where  no 
signs  of  tubercle  could  be  found  which  were  due  to  septic 
infection. 

In  our  Transactions,  vol.  xxv,  p.  102,  is  the  drawing  of 
an  analogous  case  recorded  by  Mr.  R.  E.  Bickerton.  I 
am  showing  another  case  at  this  present  meeting.  These 
cases  of  toxsemic  retinitis  in  trench  nephritis,  gravidic 
retinitis,  and  tubercle  are  characterised  by  an  oedema, 
sometimes  amounting  to  a  definite  detachment,  diffuse  or 
limited,  of  the  retina,  the  presence  of  white,  soft,  woolly 
plaques,  hard  white  spots  or  dots,  and  haemorrhages ;  the 
blood-vessels  are  not  primarily  affected. 

We  find  the  same  conditions  in  the  so-called  diabetic 
and  albuminuric  retinitis.  Are  not  all  these  generic  terms 
for  retinitis  misleading,  or  rather  unscientific  ?  It  has 
long  been  knowH  that  exactly  the  same  signs  as  some 
writers  say  are  pathognomonic  of  albuminuric  retinitis 
are  found  without  any  signs  of  kidney  mischief  and  with- 
out any  albumin  in  the  urine.  They  are  to  be  found  in 
patients  suffering  from  intracranial  tumours,  syphilis, 
diabetes,  meningitis,  leukaemia,  anjemia,  tubercle,  sepsis, 
fractures  of  the  skull,  etc. 

Is  there  a  typical  albuminuric  retinitis  ?  Are  there 
any  definite  ophthalmoscopic  signs  which  would  establish 
absolute  definite  diagnosis  by  themselves  alone  ?  These- 
questions  cannot  be  answered  in  the  aflfirmative. 

I  would  suggest  that  in  all  these  cases  there  is  at  first 
an  oedema  of  the  retina  which  is  toxic  in  origin.  Like 
tlie   oedema  of  the   eyelids,  extremities,  etc.,  in  nephritis. 
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the  cause  is  not  proven  and  there  is  no  reason  to  suppose 
it  may  not  be  toxic. 

In  many  cases  the  presence  of  fibrobUists  produces  the 
the  solid  oedema,  the  white  soft  placpies,  and  tlie  hard- 
looking  white  smaller  retinal  spots. 

Very  good  work  has  lately  been  done  by  lioclicn- 
Duvigneaud  and  Mawas,  who  say  that  the  large  white 
patches  and  white  plaques  wliich  are  generally  near 
the  papilla  are  fibrin  in  the  inter-granular  layer.  'J'lie 
macular  star  consists  of  globes  of  fibrin  in  lleide's  layer, 
which  is  also  cedematous. 

The  detachments  of  the  retina  and  massive  effusion  in 
the  retina  I  have  seen  become  reattached  in  cases  of 
Bright's  disease,  trench  nephritis  (two  cases),  tubercle  and 
sepsis. 

Rochon-Duvigneaud  states  that  detachment  of  the 
membrana  limitans  interna  from  oedema  is  common  in 
albuminuric  retinitis,  and  that  in  these  cases,  as  a  rule, 
reattachment  ensues. 

As  to  the  definite  toxin  producing  the  toxaimic  retinitis 
in  these  different  diseases  and  conditions,  there  is  no 
necessity  to  suppose  it  is  the  same  in  all.  It  is  sufficient 
that  the  signs  produced  are  practically  the  same. 

The  whole  question  opens  up  a  large  field  of  research, 
and  1  must  leave  it  for  the  younger  members  to  follow  up. 
It  is  surely  the  privilege  of  an  old  member  to  suggest 
further  work  and  research  which  should  render  the  subject 
of  retinitis,  especially  the  so-called  albuminuric  retinitis, 
more  scientifically  accurate.  A  short  time  ago  a  physician 
said  of  a  recent  Encyclopaedia  of  Ophthalmology  :  '^  The 
chapter  on  albuminuric  retinitis  is  as  vague  and  uncon- 
vincing as  ever."  This  war  has  taught  us  few  more 
interesting  lessons  tlian  the  last  two  of  my  subjects,  the 
frequent  presence  of  oedema  as  papilloedema  or  retincedema, 
and  the  fugitive  nature  of  such  a  condition. 

As  ''  War  "  was  my  foreword  so  may  I  end  with  the  oft- 
quoted  sentence  ''  si  vis  pacem  para  bellum." 
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II.  DISCUSSION  ON  THE  TREATMENT  OF  SYPHI- 
LITIC EYE  AFFECTIONS  BY  THE  NEWER 
METHODS. 

Opening  Paper. 

By  J.  B.  Laweord. 

I  AM  very  sensible  of  the  honour  of  being  invited  to 
be  one  of  the  openers  of  this  discussion,  and  I  am  equally 
conscious  of  the  responsibility  which  that  honour  entails. 
I  thank  the  Council  of  this  Society  for  the  compliment 
they  have  paid  me,  and  I  can  but  hope  that  my  endeavours 
to  fulfil  their  mandate  will  meet  with  their  approval.  I 
wish,  however,  that  their  choice  had  fallen  on  one  Avitli 
greater  knowledge  and  experience  of  the  subject  than  I 
possess. 

It  is  difficult  to  know  exactly  what  therapeutic 
measures  are  included  in  the  term  "  newer  methods,^'  and 
to  label  methods  of  treatment  "  new "  or  ^'  old,'^  by 
reason  of  their  relation  to  a  fixed  date,  is  impracticable. 
I  think,  however,  that  the  desire  of  the  Council  is  that 
we  should  concern  ourselves  with  the  treatment  of  ocular 
syphilis  by  drugs  and  medicinal  preparations  which,  in 
recent  years,  have  been  employed  either  as  substitutes  for, 
or  as  adjuvants  to,  the  time-honoured  compounds  of  mer- 
cury and  iodine. 

My  experience  of  the  employment  and  result's  of  the' 
newer  methods  is  comparatively  small  ;  and  although  it 
has  lielped  me  towards  some  more  or  less  defined  opinions 
concerning  such  measures,  it  does  not  enable  me  to' 
formulate  any  widely  applicable  or  positive  statements 
thereon.  In  order  that  1  may  place  before  you  a  reason- 
ably comprehensive  survey  of  our  subject  matter,  I   have 
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Iiiid  to  (li'iiw  lai-ocly  IVoin  tlio  recorded  eTcperience  of 
otliers,  to  Jill  of  wlioiii   I   wisli  to  cxpi-css  mv  iiideljtedness, 

I  sliould  ;i(l(l  ili.it  I  lijive  considered  the  subject  from  a 
purely  clinical  standpoint. 

It  may  not  be  amiss  at  the  outset  to  remind  ourselves 
of  the  dates  of  some  recent  discoveries  which  have  added 
greatly  to  our  knowledo-e  concerning'  syphilis. 

In  1903  MetchnikofT  and  Roux  succeeded  in  inoculating 
a  chim])anzee  with  the  virus  of  syphilis,  and  ])roved  that 
the  disease  could  be  transmitted  from  one  chim])anzee  to 
another  and  to  lower  apes,  just  as  in  the  human  s])ecies. 

In  1905  the  SpirocJueta  pallitht  was  discovered  by 
ISchaudinn  and  Hoffmann. 

In  1906  Wassermann  announced  his  momentous  dis- 
covery of  the  sero-diagnosis  of  syphilis,  and  introduced 
the  test  now  universally  known  by  his  name. 

In  1909  Ehrlich  and  Hata  })roduced  the  compound 
designated  by  the  number  606,  and  shortly  afterwards 
that  known  as  914. 

The  results  of  these  advances  in  science  have  been  far 
reaching ;  they  have  rendered  possible  experimental 
treatment  of  syphilis  in  vertebrates  other  than  man  ;  they 
have  conferred  a  degree  of  certainty  on  our  diagnosis  of 
the  disease  which  Avas  previously  lacking ;  they  have 
given  us  new  preparations  Avhich  have  already  proved 
valuable  additions  to  our  pharmacopeia. 

The  ''  newer  methods "  may  be  considered  to  have 
begun  with  the  employment  of  organic  arsenic  compounds 
in  the  treatment  of  syphilis.  A  few  words  concerning 
these  compounds  may  be  helpful. 

The  organic  arsenic  compounds  are  distinguished  from 
the  inorganic  by  the  fact  that  in  the  former  group  the 
arsenic  is  in  direct  chemical  combination  with  a  carbon 
atom.  This  combination  is  believed  to  diminish  materially 
the  toxicity  of  arsenic.  Arsenic  in  combination  is  capable 
of  acting  as  a  trivalent  or  pentavalent  element,  and 
organic  compounds  which  contain  it  in  its  trivalent  form 
•exert  a  more  potent  action  upon  protozoa. 
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There  are  U\o  main  groups  of  organic  arsenic  com-- 
pounds : 

(1)  Those  obtained  from  tlie  aliphatic  or  fatty  series,, 
including  all  the  cacodylic  acid  compounds,  the  employ-^ 
ment  of  which  in  the  treatment  of  syphilis  is  now  prac- 
tically abandoned. 

(2)  The  aromatic  or  benzol-ring  compounds,  including' 
all  the  arsanilic  acid  compounds,  best  known  and  most 
easily  remembered  by  their  trade  names,  e.  g.  atoxyl,  also- 
called  arsamin  soamin  and  sodium  arsanilate  ;  arsacetin 
or  acetyl-atoxyl  ;  hectine  ;  orsudin ;  indarsol.  The  newer 
compounds  salvarsan  and  allied  preparations  also  belong 
to  this  group,  but  will  be  considered  separately. 

The  adoption  of  these  arsenical  preparations  in  the 
treatment  of  syphilis  was  the  direct  result  of  Schaudinn's 
discovery  of  the  parasite  of  S3^philis  and  its  close  analogy 
to  the  trypanosome  of  sleeping  sickness.  The  treatment 
of  the  latter  disease  by  organic  arsenic  compounds  had- 
been  practised  before  the  Spirochaeta  'pallida  was  widely 
known.  During  that  period  a  considerable  number  of 
cases  of  blindness  following  the  administration  of  arsenic 
compounds  (especially  of  atoxyl,  which  by  experiment 
had  been  pronounced  the  most  efficacious)  had  been 
recorded.  In  the  report  of  the  expedition  sent  from 
Germany  to  investigate  sleeping  sickness,  Koch  (1)  stated 
that  among  the  patients  treated  b}-  atoxyl,  twenty-two 
cases  of  blindness  occurred.  In  the  same  year  (1907) 
Kopke  (2),  of  Lisbon,  reported  six  instances  of  optic 
nerve  atrophy  out  of  twent}"  -  two  cases  of  sleeping 
sickness  treated  by  atoxyl.  Similar  disasters  had  re- 
sulted from  the  administration  of  this  drug  in  other 
diseases,  e.  g.  cancer. 

In  spite  of  these  facts,  which  had  been  made  public,, 
the  treatment  of  syphilis  by  atoxyl  and  allied  organic 
arsenic  compounds  was  begun,  and  for  a  short  period  was 
widely  adopted.  Some  ophthalmic  surgeons,  following 
this  lead,  employed  these  preparations  in  cases  of  ocular 
syphilis,  and  the  publication  of  successful  results  induced 
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others  to  follow  suit.  Within  a  brief  period,  however, 
reports  of  optic  nerve  atrophy  with  gross  defect,  or  com- 
plete loss  of  sight,  occurring  soon  after  the  administration 
of  these  preparations,  began  to  accumulate,  and  warnings 
of  the  risks  of  these  medicaments  were  given  by  several 
observers,  notably  by  Morax  (3).  Convincing  evidence 
that  these  disastrous  results  were  caused  by  the  drugs 
was  forthcoming,  and  their  employment  was  gradually 
abandoned,  in  spite  of  the  beneficial  and  sometimes 
remarkable  effect  upon  the  syphilitic  lesions. 

I  do  not  propose  to  occupy  your  time  in  recounting 
examples  of  optic  nerve  lesions  arising  from  the  employ- 
ment of  the  above-mentioned  organic  compounds  of 
arsenic.  Many  of  us  have  seen  such  cases,  although  I 
hope  but  few  have  had  them  in  their  own  practice. 
Suffice  it  to  say  that  while  atoxyl  has  a  very  bad  reputa- 
tion in  this  respect,"^  instances  of  optic  nerve  lesions  are 
also  on  record  after  the  administration  of  arsacetine, 
orsudan,  and  hectine,  while  indarsol,  which  was  subse- 
quently introduced  as  a  non-toxic  preparation  of  arsenic, 
was  proved  experimentally  to  be  actively  poisonous  ;  in 
cats  and  rabbits  it  produced  degeneration  in  the  optic 
nerve  and  retina  similar  to  that  caused  by  atoxyl.  I  have 
not  found  any  record  of  optic  nerve  atrophy  in  man  from 
this  drug. 

I  think  we  may  assume  that,  in  view  of  the  incontest- 
able evidence  of-  the  danger  to  sight  which  the  employ- 
ment of  these  drugs  entails,  no  ophthalmic  surgeon  will 
prescribe  them  in  future,  and  without  further  considera- 
tion we  may  dismiss  them  from  our  discussion. 

We  now  come  to  the  still  newer  compounds. 

Salvarsan  (606),  neo-salvarsan    (914),  galyl,  and  ludyl. 

I  have  no  personal  knowledge  of  the  still  more  recent 
preparations,  e.  g.  luargol,  intramine,  etc.,  about  which  we 
shall  hear  from  subsequent  speakers. 

*  McAdams  states  he  has  been  able  to  find  records  of  over  one  hundred 
cases  of  complete  blindness  followinjj  the  use  of  atoxyl ;  Boston  Med.  and 
Surg.  Journ.,  vol.  clxx,  p.  308. 
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Althouo'li,  in  tlic  treatment  of  syphilis,  salvarsan  and 
neo-salvai'san  have  been  much  more  extensively  employed 
than  galyl  and  ludyl,  these  four  preparations  may  for  our 
purposes  be  considered  in  one  group. 

Salvarsan,  as  is  generally  known,  is  the  product  of  a 
long  series  of  experimental  investigations  ;  in  introducing 
it  Ehrlich  stated  that  he  believed  it  to  be  a  more  potent 
and  safer  agent  in  the  treatment  of  disease  caused  by 
spirochietes  than  any  arsenic  compound  previously 
emploved.  It  was,  he  thought,  more  parasitotropic  than 
organotropic."^  In  it  the  arsenic  is  present  in  triatomic 
combination,  whereas  in  all  the  compounds  of  the  atoxyl 
series  it  exists  in  pentatomic  combination  ;  this  distinc- 
tive feature  probably  has  an  important  bearing  on  the 
relative  toxicity  of  the  two  groups  of  arsenic  compounds. 

The  literature  of  the  salvarsan  treatment  of  syphilis 
(even  of  ocular  syphilis)  is  already  very  extensive.  In 
the  preparation  of  these  opening  remarks  I  have  consulted 
the  records  of  many  writers,  but  time  will  not  permit  me 
to  quote  from  more  than  a  small  proportion  of  them. 

AVe  are,  I  think,  justified  in  stating  that  in  certain' 
ocular  manifestations  of  syphilis  the  efficacy  of  salvarsan 
is  now  well  established,  and  that  any  lengthy  discussion 
thereon  is  unnecessary.  There  is  general  agreement  that 
in  the  acute  iritis  (especially  the  nodular  form)  of 
secondary  syphilis,  in  gummatous  cyclitis,  in  choroiditis  in 
its  early  exudative  stage,  treatment  by  the  intravenous 
injection  of  salvarsan  has  proved  exceedingly  satisfactory. 

Morax  (4)  states  that  in  acute  iritis,  and  above  all  in 
gummatous  iritis,  arsenical  treatment  has  given  remark- 
able results,  and  Valois  (5)  says  that  the  results  of 
salvarsan-therapy  have  been  particularly  brilliant  in  acute 
ocular  affections,  especially  in  iritis.  Many  other  writers 
have  given  expression  to  similar  opinions.  The  following 
four,  from  a  series  of  twelve  cases  under  my  own  observa- 
tion fully  endorse  these  statements  : 

*  McDona^h  controverts  this  statement,  and  believes  that  salvarsan 
is  more  organotropic  than  parasitotropic. 
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Percv  B— ,  itl.  :J()  yours  (St.  T.  T£.,  IIMI),  admittcMl  Soptom- 
ber  2()tli,  disehar^od  October  7th.  liilatcral  syphilitic;  iritis  ; 
punctate  deposits  on  corneu; ;  no  nodules  in  irides.  Priniarv 
lesion  tlire(^  months  {)revi<)usly,  followed  by  rash  and  sore  throat. 

Sejffcnihc)-  27///. — Intravenous  injection  of  salvarsan  O'iy  ^rni. 
This  was  followed  by  riii'or  and  temperatures  H)'2H'  F. 

Septeniher  29f/i. — Improvement  in  I )oth  eyes  ;  congestion  less; 
pupils  dilatinij^ ;  rash  becomin<j^  fainter. 

Ortohcr  'liul.  —  I>oth  i'wvi^  fnn;  from  injection.  Ulcers  in  mouth 
and  fauces  completely  healed. 

Novcmhcr  lo/A  . — Patient  attending-  out-[)atient  <lepartment ; 
eyes  quite  well. 

Joseph  S—,  a^t.  21  years  (St.  T.  H.,  1911),  admitted  Octo- 
ber  6tli,  dischar^jjed  October  15th.  Bilateral  syphilitic  iritis  with 
nodules ;  prinuiry  lesion  six  Aveeks  previously ;  rash  "  four 
weeks."     Left  eve  inflamed  one  week  :  risi'ht  eve  one  dav, 

October  Sth. — Intravenous  injection  of  salvarsan  0*6  grm., 
followed  by  rigor  and  temperature  100'4°  F. 

October  9///.  — Improvement  in  eyes  already  noticeable;  rash 
fading  rapidly. 

October  12///. — Eyes  quiet;  atropine  discontinued. 

Emily  T— ,  set.  31  years  (E.  L.  O.  H.,  1914),  admitted 
March  24-th,  discharged  April  22nd.  Bilateral  irido-cyclitis  ; 
secondary  rash  on  face  and  trunk.  Wassermann  reaction 
positive. 

March  25th. — Intravenous  injection  of  neo-salvarsan,  0*9  grm 

April  27id. — Intravenous  injection  of  neo-salvarsan,  0*9  grm. 

Ajyril  Ibth. — Intravenous  injection  of  neo-salvarsan,  0'9  grm. 

Improvement  noted  three  days  after  first  injection. 

April  22nd. — Both  eyes  quiet  and  free  from  inflammatorv 
signs,     y.  E.  =  {;  ;  L.  =  i'^. 

Michael  D— ,  set.  33  years  (E.  L.  0.  H.,  1914),  admitted 
August  19th,  discharged  August  29th.  E.  syphilitic  iritis; 
gumma  in  iris.     V.  =  finger-counting. 

August  2lst. — Intravenous  injection  of  neo-salvarsan,  0*9  grm. 

August  23rf?. — Gumma  smaller  in  size,  with  more  defined 
outlines. 

August  2hth. — (rumma  has  almost  disappeared  ;  iris  bright. 

August  29th. — Gunnna  has  quite  disappeared ;  slight  ciliary 
redness,  numerous  posterior  synechiae  ;  V.  =  f . 

Guglianetti  (6)  has  reported  a  case  of  gumma  of  the 
ciliary  body  in  which,  mercurial  treatment  having  entirely 
failed,  salvarsan  proved  successful.       ^acKtaw-'^ 

Piccillo  (7)  has  recorded  two  cases  of  gumma  of  the 
iris    and    ciliary   body   in    which    mercuryj  and    iodide   of 
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potassium  had  been  employed  without  benefit.  Rapid 
impi'ovement  followed  intra-muscular  injections  of  sal- 
varsan.  On  the  other  hand  Brav  (8)  has  placed  on 
record  a  case  in  which  a  gumma  developed  in  the  ciliary 
body  six  weeks  after  the  administration  of  "  606/^  and 
was  cured  by  mercurial  treatment.  Dor  (15)  has  suggested 
•that  in  syphilitic  cyclitis,  or  gumma  of  the  ciliary  body,  a 
mixed  treatment  is  advisable — mercury  and  iodide  followed 
by  salvarsan. 

The  primary  lesion  of  S3^philis,  as  a  rule,  reacts  rapidly 
and  satisfactorily  to   salvarsan.       Primary  lesions   of  the 
lids  or  conjunctiva  demand  the  immediate   administration 
of  salvarsan,  not  only  because  under  this  treatment  the 
chancre    quickly    disappears,    but    also    because    there    is 
reason  to  hope   that  the  disease  may  be  aborted  by  such 
measures   applied   in   an   early  stage.       The   comparative 
rarity  of  primary  infection  on  the  eyelids  or  conjunctiva 
accounts  for  the  very  limited  number  of  recorded  cases  in 
w^hich  salvarsan  has  been  employed.      Two   examples  may 
'be   quoted  :   Igersheimer    (9)    in   1911  reported  a  case  in 
which    the    chancre    was    in    the    vicinity    of    the    right 
lacrimal    sac  ;    there    was    much    swelling    of    the    sub- 
maxillary   glands    on    the    same   side ;    the    Wassermann 
reaction    was    positive,    and    spirochaetes    were    obtained 
from  the  involved  tissues.       Salvarsan,  .0"55   grm.  intra- 
venously, led  to  rapid  subsidence  of  the  local  and  glandular 
swelling ;    two    days    after   the    injection    no    spirochgetes 
could  be  found  in  the   local  lesion.      Ten  days   after  the 
injection  the   induration  round  the   infected   area   and   of 
the  glands  had  not  wholly  disappeared,  and  another  dose 
of  salvarsan  was  to  be  administered. 

Rollet  and  Genet  (10)  in  1912  published  notes  of  a  man 
witli  two  facial  chancres,  one  on  the  lower  eyelid  and  one 
on  the  chin.  The  sores  were  characteristic,  and  spiro- 
clia^tes  were  found  in  scrapings  from  the  ulcerated  surface. 
When  first  seen,  on  March  8th,  no  rash  was  present,  but 
the  next  day  a  roseolar  eru])tion  appeared.  On  March  11th 
.salvarsan,    50    centigi-amnies,    was    administered    by    high 


THE    TREATMKNT    OF    !S YI'TrTLfTfC    EYE    AFFErTlONH.  17 

rectal  injection.  On  Ahircli  li^tli  the  rjisli  \v;i.s  more 
jibiindant^  but  the  primary  sores,  especially  that  on  the 
chin,  were  smaller. 

On  March  loth  mucous  patches  appeared  on  the  tonsils. 

On  March  2Uth  another  50  cgrm.  dose  of  salvarsan 
was  similarly  administered;  this  was  followed  by  rapid 
com})lete  cicatrisation  of  the  sores  and  disappearance  of 
the  rash. 

.  There  is  considerable  div^ersity  of  opinion  concernin<( 
the  value  of  salvarsan  treatment  in  many  of  the  late 
syphilitic  and  parasyphilitic  ocular  lesions.  1  think  that 
discussion  in  this  direction,  especially  if  it  gives  us 
opinions  based  on  personal  experience,  might  be  very 
helpful.  I  desire,  so  far  as  time  will  allow,  to  draw  your 
attention  to  some  of  these  debatable  points.  1  regret 
that  I  shall  have  to  omit  all  reference  to  many  others  of 
equal  interest. 

Ocalo-motor  paralysis. — The  results  of  salvarsan  treat- 
ment in  oculo-motor  palsy,  judged  by  published  records, 
resemble  those  obtained  by  older  remedies  in  their  un- 
certainty. This  variation  bears  definite  relation  to  the 
period  of  syphilis  in  which  these  symptoms  develop,  to 
the  duration  of  the  paralysis,  and,  more  importantly,  to  the 
nature  of  the  causal  lesion,  whether  active  and  peripheral 
(basilar),  or  degenerative  and  central.  Paralysis  of  the 
third,  fourth,  or  sixth  nerve  occurring  in  the  secondary  or 
early  tertiary  stag(?  is  usually  amenable  to  antisyphilitic 
treatment,  and  salvarsan  has  not  proved  markedly  su])erior 
to  mercury  in  such  cases,  although  as  its  action  is  more 
rapid  its  employment  is  advisable. 

In  the  paralyses  of  the  parasyphilitic  period,  so  fi'e- 
quently  occurring  with  tabetic  symptoms,  the  result  of 
salvarsan  therapy  has  been  disap}K)inting,  although  some 
successful  cases  have  been  recorded  (Wigodsky,  Weig- 
mann,  Stuelp).  It  must  be  borne  in  mind  that  recovery 
of  tabetic  oculo-motor  paralysis  after  a  longer  or  shorter 
duration  is  quite  usual  under  treatment  by  mercury  ami 
iodide. 

VOL.    XXXVI.  2 
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The  following  case,  under  my  care  at  Moorfields 
Hospital,  may  be  quoted  :  Female,  set.  41  years,  paresis 
right  external  rectus  two  months,  pupils  })artly  dilated, 
light  reflex  absent,  rig  fit  pupil  inactive  to  accommodation. 
Knee-jerks  absent,  slight  Rombergism  ;  Wassermann  : 
Blood-test  positive,  cerebro-spinal  fluid  negative.  January 
22nd,  intravenous  injection  neo-salvarsan,  0*9  grm.  Feb- 
ruary 11th,  no  improvement;  discharged.  March  2nd, 
readmitted ;  diplopia  onl}'  in  extreme  right  abduction. 
March  14th,  intravenous  injection  neo-salvarsan,  0*45  grm. 
March  17th,  diplopia  still  present  in  extreme  movement  to 
right  ;  patient  not  seen  again. 

( 'ychijdegia  and  indoplegia. — Paralysis  of  accommoda- 
tion with  moderate  mydriasis  is  not  uncommon  in  syphi- 
litics.  Although  the  paralytic  phenomena  sometimes 
disappear  in  response  to  mercury  and  iodides,  they  more 
frequently  prove  intractable. 

The  administration  of  salvarsan  in  such  cases,  either  in 
conjunction  with  or  subsequent  to  mercury  and  iodides,  is 
undoubtedly  worthy  of  trial,  and  a  few  instances  are  on 
record  in  which  markedly  beneficial  results  have  accrued. 

Valois  (11)  has  published  the  case  of  a  medical  man, 
in  whom  active  mercurial  treatment  was  adopted  at  the 
onset  and  when  the  cycloplegia  and  mydriasis  were  partial. 
Fifteen  days  latei*  the  paralysis  of  the  ciliary  muscle  and 
the  sphincter  pupillas  was  complete.  Salvarsan  was  then 
prescribed,  and  after  three  injections*  at  intervals  of  a 
week  the  paralysis  disappeared. 

Downey  (12)  records  a  case  of  unilateral  cycloplegia 
with  partial  iridoplegia,  five  years  after  infection.  Com- 
plete recovery  followed  the  administration  of  salvarsan. 

Myosis  :  Loss  of  Uijht-rejie.r. — 'i'hese  pupillary  abnor- 
malities, so  common  in  tabetics,  have  so  seldom  yielded  to 
the  older  metiiods  that  niucli  interest  attaches  to  records 
of  salvarsan  treatment  of  such  cases. 

1  liJive  fonnd  notes  of  a  few  cases  in  which  successful 
results  have  been  recorded.  Zalin  (l-i)  has  ])ublished 
one  case   cured  ])y  llg  and  salvarsan;    Mari(^    (14)    states 
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tliiit  lie  lias  obsorvcMl  I'ccovcu-y  ot  lliu  li^^lit  i-elk'X  in  tlireo 
cases  of  gcntM'jil  pani lysis  tnjated  by  salvarsaii  ;  Tissier 
and  Michaelis  h.ivo  oacli  reported  one  case;  Dor  (15)  lias 
published  a  case  under  the  care  of  a  colleague  wliieh  may 
well  be  quoted  :  A  innii  who  acquired  syphilis  ten  years 
previously  and  had  taken  mercury  and  iodine  almost 
continuously.  Jle  had  inequality  of  })upils  ;  bilateral 
Argyll-Robertson  phenomenon;  right-sided  cycloplegia ; 
Wassermann  strongly  positive.  l']ight  injections  of  neo- 
salvarsan  were  given  at  intervals  of  a  week,  without  other 
treatment.  After  this  course  of  treatment  the  pupils  were 
equal,  the  light-reflex  was  regained,  and  the  cycloplegia 
had  entirely  disappeared. 

I  have  treated  one  similar  case  by  salvarsan  and 
mercury  with  no  result. 

It  is,  I  think,  necessary  to  be  very  critical  and  even 
somewhat  sceptical  of  reported  cures  of  these  pupillary 
abnormalities.  The  possibility  of  errors  of  observation 
renders  it  inexpedient  to  accept  unconditionally  such 
reports  unless  they  emanate  from  those  whose  reliability 
is  unquestionable  and  who  are  experienced  in  the  examina- 
tion of  pupillary  phenomena.  The  necessity  for  such 
caution  has  already  been  emphasised  by  Antonelli,  and 
should  be  borne  in  mind  when  reading  the  published 
statements  of  some  of  the  more  enthusiastic  advocates  of 
salvarsan  treatment. 

Oj}tic  nerve  atropJiy  {primary). — The  histological 
changes  in  this  form  of  disease  are  such  that  re-establish- 
ment of  the  integrity  of  the  nerve  tissue  by  the  action  of 
drugs  seems  impossible.  The  hopelessness  of  the  prognosis 
in  such  cases  is  only  too  well  known  and  is  justified  in  a 
very  large  proportion.  Exceptional  instances  are  met 
with  in  which  the  atrophic  process  becomes  arrested,  and 
such  arrest  is  usually  attributed,  and  is  perhaps  sometimes 
attributable,  to  medicinal  treatment.  Hence  the  newer 
methods  have  obtained  extensive  trial  in  this  manifestation 
of  syphilis,  and  evidence  of  their  success  or  failure  is  most 
desirable. 
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Altlioiigli  110  very  decided  opinion  can  be  gained  from 
published  records,  a  certain  inimber  of  observers  express 
their  conviction  that  the  administration  of  salvarsan  to 
sypliilitics  suffering  from  })rimary  optic  atrophy  is  not 
only  useless  but  harmful.  The  trend  of  opinion  seems  to 
be  that  no  benefit  follows  the  employment  of  the  drug  in 
this  form  of  disease,  and  that  in  patients  in  whom  optic 
nerve  atrophy  has  begun  this  treatment  should  be 
avoided. 

I  have  no  personal  experience  of  the  employment  of 
salvarsan  in  optic  nerve  atrophy. 

Darrieux  (16)  states  that  in  his  experience  optic  nerve 
atrophy  in  tabetics  is  rebellious  to  salvarsan  ;  Roclion- 
Duvigneaud^s  (17)  opinion  is  that  in  whatever  stage  treat- 
ment is  begun,  tabetic  optic  nerve  atrophy  is  completely 
intractable  to  salvarsan  therapy.  He  found  that  some 
cases  of  optic  nerve  degeneration  of  syphilitic  origin,  but 
without  tabetic  symptoms,  were  favourably  influenced. 
Two  cases  of  tabes  with  optic  nerve  atrophy,  treated  by 
intraspinal  injections  of  salvarsanised  serum,  with  slight 
improvement  in  one  case,  have  been  reported  by  Johnson 
and  Breaks  (18).  Morax  holds  that  in  tabetic  optic 
atrophy  no  better  results  can  be  obtained  by  salvarsan 
than  by  mercury. 

Gorbounow  (19)  has  recorded  four  cases  in  which  the 
result  (of  salvarsan)  was  ^'  very  favourable,^^  while  Otsha- 
powski^s  (20)  experience  led  him  to  state  that  salvarsan 
not  only  has  no  curative  action,  but  that  it  increases  the 
rapidity  of  the  atrophy. 

Primary  optic  atrophy  in  sypliilitics  being  so  commonly 
associated  with  other  indications  of  tabes,  its  treatment  by 
any  form  of  medication  is  intimately  connected  with  the 
treatment  of  the  general  nerve  degeneration.  I  believe  I 
am  right  in  saying  that  neurologists  generally  are  agreed 
that  except  in  the  relief  of  lightning  pains  the  results  of 
the  administration  of  salvarsan  to  tabetics  have  not  been 
encouraging.  I  ho])e  that  our  neurological  members  may 
give  us  their  views  u])()ii  this  ])()int.      My  own   experience 
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lias  been  very  limited  ;  I  have  seen  a  few  patients  in 
whom  pains  have  been  markedly  relieved  and  who 
expressed  themselves  as  better  for  the  treatment,  but  in 
whom  no  other  obvious  effect  was  produced. 

IntHrstitUd  Jcfi7'((tUis  of  con  genital  syphilis. — It  would  be 
easy  to  occu|)y  more  than  the  time  allotted  to  me  to-day 
in  giving  the  names  of  writers  with  the  references  to  their 
published  observations  on  the  treatment  of  this  malady  by 
organic  arsenic  compounds.  There  are  two  well-defined 
groups  :  (1)  those  who  have  found  salvarsan  of  no  greater 
value  than  mercury ;  (2)  those  who  consider  that  the 
effect  of  salvarsan  is  satisfactory  and  superior  to  any  drug 
previously  employed ;  between  these  groups  we  find  a 
large  number  of  observers  whose  experience  has  been 
unconvincing;  they  have  had  cases  in  which  the  duration 
of  the  disease  seemed  to  be  shortened  by  treatment,  others 
in  which  no  noticeable  effect  on  the  corneal  lesion  was 
forthcoming. 

Dor,  whose  excellent  monograph  on  the  treatment  of 
ocular  syphilis  has  been  of  great  assistance  to  me,  writes  : 
"  The  analysis  of  many  articles  on  this  subject  leads  to 
the  conclusion  that  salvarsan  in  the  treatment  of  inter- 
stitial keratitis  has  not  proved  appreciably  superior  to 
mercury.  The  employment  of  both  drugs  has  also  failed 
to  exhibit  any  marked  curative  action."  Since  his  mono- 
graph was  published  (1914)  much  has  been  written  on 
this  subject,  and  the  observations  of  a  few  authors  before 
and  since  will  add  to  the  interest  of  our  discussion. 

Morax  (quoted  by  Dor)  states  that  "  in  no  case  had  he 
seen  a  rapid  clearing  of  the  cornea,  but  on  several  occa- 
sions subjective  symptoms,  e.  <j.  photophobia  and  pain, 
were  greatly  relieved." 

Liegard  (21)  reports  that  in  more  than  one-third  of  the 
cases  which  he  was  able  to  keep  under  observation  the 
result  was  "  truly  remarkable  "  ;  deeply  infiltrated  corner 
regained  their  transparency  in  five,  six,  oi*  seven  weeks, 
lie  also  notes  the  rapid  disa})pearance  ol'  photophobia 
and  lacrimafeion. 
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Yalois  and  Lemoine  (22)  give  tables  showing  the  length 
of  attendance  at  hospital  of  two  series  of  cases,  one 
treated  by  mercury,  the  other  by  salvarsan.  Although 
such  returns  are  open  to  fallacy,  they  are  of  some  value. 
Eleven  cases  on  mercurial  treatment  had  an  average 
attendance  of  sixty-six  days  ;  fifteen  cases  on  salvarsan 
treatment  an  average  of  ninety-four  days.  The  authors 
have  formed  a  favourable  opinion  of  the  newer  medica- 
tion, and  explain  the  greater  length  of  this  treatment  by  the 
long  interval  (usually  three  weeks)  between  the  injections. 
Clausen  (23)  concludes  that  salvarsan  acts  only  as  an 
arsenic  tonic,  and  leads  to  improvement  in  the  health 
of  the  individual. 

Uhthoff  (24),  out  of  eighteen  cases  treated  by  salvarsan, 
records  three  successful,  four  doubtful,  and  nine 'unsuc- 
cessful results  ;  in  the  remaining  two  cases  he  thought  the 
disease  was  aggravated. 

Fromaget  (25)  admits  the  improvement  in  the  general 
condition  of  the  patient,  but  fails  to  find  any  effect  upon 
the  progress  of  the  corneal  lesion,  or  alleviation  of  the 
local  symptoms. 

Uhle  and  MacKinney  (26)  are  favourably  impressed  by 
the  results  of  the  administration  of  salvarsan  and  neo- 
salvarsan.  They  noted  relief  of  the  subjective  symptoms, 
diminution  of  congestion,  and  a  slow  but  definite  clearing 
of  the  cornea  after  each  injection. 

In  a  total  of  twenty-two  cases  Fradkine  (27)  reports 
fourteen  "  rapid  and  complete  cures,"  one  case  in  which 
there  was  marked  improvement,  and  seven  in  which  no 
obvious  result  accrued.  He  believes  that  in  acute  cases 
with  much  vascularisation  of  the  cornea  salvarsan  is 
decidedly  more  effective  than  mercury  or  other  remedies, 
and  that  in  chronic  cases  with  much  opacity  but  little 
vascularity  of  the  cornea  it  is  in  no  way  superior  to  the 
older  drug.  ^J'his  opinion  has  also  been  expressed  by 
several  otlier  writers,  and  may  well  prove  to  be  correct. 

De  Lapers(;nne  (28),  in  a  small  number  of  cases,  had 
33  per  cent,  of  successes. 
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My  own  (.'xpcM'ience  li:is  boon  very  liiiiitod.  \  liave 
reliiiblo  iKjtos  ot"  only  live  oases  of  interstitial  keratitis 
treated  by  salvarsaii  or  neo-salvarsaii.  Jii  firo  there  was 
no  resnlt ;  in  o/if^  d(.'Hnite  tliouL(li  sli<^-lit  improvement  in 
three  weeks,  after  two  injections,  and  moderate  recovery 
in  four  montlis  ;  in  ()}u;  im[)rovement  in  vision  from  -^p^^  to 
-<^-  after  three  injections  ;  one  was  sli<(htly  better  after 
four  injections  over  a  period  of  six  weeks,  but  had  a 
severe  recurrence  two  months  later. 

There  is  reason  for  the  doubt  in  many  minds  that 
internal  medication  of  any  kind  is  likely  to  exert  an 
active  influence  on  parenchymatous  keratitis.  It  is 
generally  held  that  spirocliaetes  are  not  present  in  the 
cornea  or  in  the  aqueous  in  tliis  disease,  although 
Tgersheimer  has  found  them  in  a  portion  of  cornea 
removed  from  a  child  aged  14  years,  and  von  Hippel  has 
found  them  in  the  healthy  and  diseased  corneae  of 
syphilitic  fuetuses.  The  corneal  malady  is  more  probably 
due  to  impairment  of  nutrition  induced  by  toxins  in  the 
circulation  than  to  the  activities  of  parasites  in  the  tissue 
itself,  and  in  its  intractability  is  more  akin  to  para- 
syplnlitic  lesions,  such  as  tabes,  than  to  the  secondary  and 
tertiai-y  manifestations  of  syphilis,  which  are,  as  a  rule, 
amenable  to  treatment.  Moreover,  there  is  ample  experi- 
mental proof  that  antitoxins  in  the  circulation  penetrate 
the  corneal  tissue  to  a  very  limited  extent,  and  bactericidal 
bodies  do  so  to  an  almost  imperceptible  degree.  It  would 
seem,  therefore,  that  we  cannot  reasonably  expect  any 
marked  or  rapid  change  in  the  corneal  condition  from  the 
internal  administration  of  antisyphilitic  remedies. 

This  is  by  no  means  a  conclusive  argument  against  the 
employment  of  the  newer  remedies  in  interstitial  keratitis. 
They  may,  and  })robably  do,  influence  the  corneal  malady 
by  improving  the  general  tone  of  the  individual  and 
increasing  the  resistance  powers  of  the  tissues  to  the 
inroads  of  spirochastes. 

The  local  application  of  salvarsan  in  syphilitic  keratitis 
deserves  a  passing  notice.      It  has  been  applied  in  solution 
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directly  to  the  conjunctiva,  and  by  subconjunctival  injec- 
tion, but  the  records  of  tin's  method  of  administration  are 
not  encouraging'.  Darier  (29),  who  is  a  staunch  advocate 
of  subconjunctival  medication,  reported  eleven  cases  so 
treated,  and  stated  that  the  injections  were  "  painful, 
badly  tolerated,  and  useless." 

Salvarsanised  serum  by  means  of  subconjunctival  injec- 
tions has  also  been  tried  in  keratitis,  but  without  any 
satisfactory  results.  I  have  treated  one  case  by  this 
method  without  appreciable  benefit. 

It  has  been  stated  by  sonie  observers  that  the  adminis- 
tration of  salvarsan  to  the  subjects  of  interstitial  keratitis 
in  whom  the  disease  is  unilateral  exerts  a  prophylactic 
influence  on  the  unaffected  eye.  A  study  of  published 
records,  however,  shows  that  there  is  but  scanty  evidence 
in  support  of  this  assertion,  Avhich  seems  to  have  been 
based  on  hope  rather  than  on  fact.  1  have  no  personal 
experience  bearing  on  this  question.  If  it  be  shown  that 
invasion  of  the  second  eye  can  be  prevented,  the  value 
of  salvarsan  treatment  in  this  disease  will  be  greatly 
enhanced. 

There  is  a  consensus  of  opinion  among  those  who 
advocate  the  use  of  salvarsan  in  interstitial  keratitis  that 
single  doses  are  of  no  value.  The  treatment  should  con- 
sist of  a  course  of  injections  at  intervals  of  two  or  three 
weeks.  In  many  of  the  cases  in  which  successful  results 
have  been  recorded  there  are  definite  statements  that  no 
appreciable  improvement  was  noted  until  two,  three,  or 
four  doses  had  been  administered. 

In  the  opinion  of  some  observers  neo- salvarsan  has 
given  better  results  in  syphilitic  keratitis  than  salvarsan  ; 
even  if  this  be  not  the  case,  the  greater  simplicity  of 
administration  renders  the  former  preparation  more  suit- 
able for  repeated  injection. 

Disastrous  after-effects  of  salvarsan. —  Ophthalmologists, 
who  were  cognisant  of  the  disastrous  results  of  atoxyl  and 
similar  preparations  ujxni  the  ()))tic  nerve,  exhibited  a 
natur-al    anxiety    concerning    possible    injurious    effects   of 
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salvarsaii  wlioii  tliis  })r(>p{initic)n  was  introducfd.  I'ilulicli, 
at  first,  advised  tliat  the  dni^*  should  l>e  employed  with 
caution,  and  thiit  tlio  eyes  should  be  carefully  exaiiiiiicd 
before  it  was  adniiinstcj-ed.  At  i\  later  date,  when  salvarsan 
had  been  extensively  used,  and  no  i-eports  of  ill-effects  upon 
tlie  optic  nerves  liad  been  received,  he  maintained  that  the 
drug  was  devoid  of  danger  in  tliis  respect.  lie  argued 
tliat  optic  nerve  lesions  in  recent  syphilis  occurred  in 
cases  treated  by  mercui-y  as  well  as  in  those  treated  by 
salvarsan.  He  jdso  stated  that  such  lesions  can  be  cui'ed 
by  the  further  administration  of  salvarsan  ;  whereas  in 
optic  nei've  atrophy  induced  by  other  arsenic  compounds 
repeated  doses  aggi'iivate  the  nerve  lesion. 

Unpleasant,  sometimes  disastrous,  effects  have  occurred, 
with  undesirable  frequency,  after  the  administration  of 
salvarsan.  A  certain  number  of  deaths  has  been  recorded, 
some  with  post-mortem  examination,  but  these  we  need  not 
consider  at  present.  '^I'heir  proportion  to  the  total  number 
of  cases  treated  is  microscopic. 

A  very  large  number  of  cases  has  been  published  by 
reliable  observei-s  in  which  the  exhibition  of  salvarsan  to 
syphilitics  has  been  followed  by  unexpected  lesions  of  the 
cranial  nerves,  especially  tlie  optic,  oculo-motor,  facial,  and 
auditory  nerves.  These  symptoms  develop  from  a  few 
days  to  six  or  eight  weeks  aftei*  the  injection,  'i'hey 
usually,  but  not  invariably,  disappear  if  further  treatment 
by  "  606  '^  or  mercury  is  adopted.  These  lesions  are 
undoubtedly  syphilitic  in  nature,  but  with  almost  equal 
certainty  are  precipitated  by  the  adnn'nistration  of  sal- 
varsan. They  are  described  by  French  writers  under  the 
terms  "  neuro-recidives,"  '^  neuro-accidents,^^  or  '^  acci- 
dents-neuro-tropiqucs.^^  There  does  not  seem  to  be  a 
suitable  English  equivalent  for  these  terms. 

These  after-effects  of  salvarsan  injection  are  well  worth 
consideration,  not  as  regards  their  occui-i-ence — that  is 
beyond  question — but  in  reference  to  their  immediate 
causation,  the  jiossibility  of  foretelling  their  onset  and 
adopting   preventive  measures,  and    their   relation   to   the 
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size  and  frequency  of  dosage.  There  is  evidence  in 
favour  of  the  view  that  they  are  more  likely  to  follow  the 
administration  of  single  large  doses  than  of  repeated  small 
injections.  Nevertheless^  cases  are  on  record  in  which 
severe  nerve  lesions  have  supervened  upon  a  single  small 
dose.  I  have  not  found  any  record  of  the  occurrence  of 
these  symptoms  after  the  administration  of  galyl  or 
ludyl. 

Dor,  in  his  monograph,  already  referred  to,  adduces  the 
following  weighty  evidence  that  salvarsan  is  responsible 
for  some  at  least  of  these  nerve  lesions. 

In  statistics  published  prior  to  the  advent  of  salvarsan 
syphilitic  lesions  of  the  optic  nerves  are  far  less  numerous 
than  in  those  published  since  1911. 

In  records  published  between  1850  and  1911  he  found 
five  cases  of  severe  papillitis  and  gumma  of  the  optic 
papilla  in  secondary  syphilis;  between  1911  and  1914  he 
found  ten. 

Werncke  (30)  (Odessa)  gives  the  following  facts  :  In 
July,  1912,  a  death  after  the  administration  of  salvarsan 
occurred  in  Odessa.  This  fatality  led  to  a  temporary 
abandonment  of  this  drug  by  the  medical  men  in  the 
town,  who  reverted  to  mercurial  treatment. 

During  twelve  months  (1911—12),  when  salvarsan  was 
in  use,  AVerncke  had  referred  to  him  ten  cases  of  acute 
optic  neuritis  in  syphilitics  treated  by  this  drug;  in  the 
subsequent  twelve  months,  when  salvarsan  was  not 
employed,  not  a  single  case  came  under  his  observation. 

It  would  be  easy  to  quote  many  examples  of  these 
after-effects,  both  general  and  ocular.  I  shall  refer  only 
to  a  few  reliable  records  of  the  latter  class. 

McAdams  (81)  has  reported  a.  series  of  seven  cases  in 
which  serious  after-effects  developed  in  from  two  to  eight 
weeks.  In  six  cases  tlie  deeper  structures  of  the  eye  were 
involved  (neuro-retinitis,  exudates  in  vitreous,  etc.)  ;  in 
four  of  these  complete  blindness  ensued,  in  spite  of  anti- 
syphilitic  treatment ;  in  two  serious  and  permanent  impair- 
ment of  sight  resulted. 
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Antoiiolli  (32)  reported  a  csisi;  in  whicli,  after  a  second 
injection  of  salvai-san,  paralysis  of  tlie  sixth  and  facial 
nerves,  optic  neuritis,  and  inipaii-nient  of  hearing  occurred 
and  were  not  relicived  by  further  medication  ]>y  salvarsan, 
and  mercury  and  iodide. 

^J^rantas  (33)  published  a  case  in  whicli  paralysis  of 
both  third  nerves  bjllovved  an  injection  of  salvarsan  in 
primary  sypliilis. 

^JV'rrien  and  Prelat  (34)  reported  four  cases  : 

(1)  Optic  neuritis  (left)  and  deafness  two  days  after  a 
second  injection. 

(2)  Irido-cyclitis  and  deafness  four  weeks  after  tliird 
injection. 

(3)  Paralysis  of  riglit  sixth  nerve,  left  deafness,  left 
facial  paralysis,  about  six  weeks  after  third  injection. 

(4)  l^ilateral  optic  neuritis  six  days  after  second  injec- 
tion. 

They  published  at  the  same  time  a  tabular  statement  of 
twenty-one  previously  recorded  cases  of  ocular  accidents 
after  the  use  of  salvarsan. 

My  personal  experience  of  untoward  after-effects  is 
limited  to  one  case  of  acute  but  transient  delusional 
insanity,  coming  on  three  days  after  treatment,  and  one 
case  of  interstitial  keratitis  in  which  a  severe  recurrence 
showed  itself  two  months  after  the  last  injection. 

Here  I  must  end  what  I  feel  to  be  a  very  inadequate 
introduction  to,  the  subject  before  us.  I  hope  no  one  will 
gain  the  impression  from  my  remarks  that  salvarsan  and 
its  allies  are  all-sufficient  in  dealing  with  syphilis.  The 
administration  of  this  drug  is  only  a  part,  and  sometimes 
a  small  part,  of  the  treatment.  It  should  always  be 
associated  with  or  followed  by  the  older  and  well-tried 
remedies — mercury  and  iodine. 
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OpKNiN(i  Paper. 
l^y  8.  Jl.  J5rownin(j. 

liKKOiiK  ^oiii^*  on  to  tlie  treatmont  of  syphilis  by  the 
newer  remedies,  I  should  like  to  tnake  a  few  remarks  on 
the  diagnosis  of  syphilis. 

By  correct  diagnosis  alone  can  treatment  be  of  any 
vaUie  — for  it  is  as  serious  to  stigmatise  a  person  as  syphilitic 
who  is  not,  as  to  leave  nntreated  a  person  who  is  infected 
with  the  Tre'ponema  ]mllidum. 

Diagnosis  too  freqnently  rests  on  clinical  evidence 
alone  ;  not  that  this  is  not  of  extreme  value,  but  I  consider 
that  whenever  possible  all  the  further  aids  to  diagnosis 
furnished  by  modern  methods  should  be  used  before 
making  the  diagnosis  of  syphilis.  I  have  often  heard  the 
diagnosis  of  syphilitic  choroiditis  made  simply  on  the 
ground  that  many  people  who  use  an  ophthalmoscope 
seem  to  think  that  all  choroiditis  is  syphilitic,  and  I  have 
on  occasion  been  able  to  save  these  pei'sons  from  a  course 
of  anti-syphilitic  treatment  by  proving  by  means  of  the 
Wassermann  reaction  or  tuberculin  tests  that  the  condition 
was  not  syphilitic  but  of  some  other  origin. 

In  every  case  of  suspected  eye  syphilis  a  careful  and 
systematic  examination  should  be  made  of  the  patient's 
whole  body  ;  old  scars  should  be  sought  for,  glands 
examined,  and  bones  felt  ;  and  if  any  lesions  are  present, 
where  possible,  a  careful  and  i*e})eated  microscopical 
examination  for  the  specific  organism  must  be  made  by 
means  of  the  dark  ground  condenser  (stained  specimens, 
as  a  rule,  are  of  little  use).  Failing  this,  tlie  patient's 
blood  should  be  tested   by  the  AVassermann   reaction,  and 
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I  would  impress  upon  you  here  the  importance  oF  putting 
the  correct  interpretation  on  this  test.  Properly  and 
delicately  carried  out,  it  is  one  of  the  most  reliable  of  the 
serological  tests,  and,  personally,  1  consider  the  original 
method  by  far  the  most  reliable  for  general  use.  A 
negative  Wassermann  does  not  mean  that  the  patient  has 
not  got  syphilis,  it  means  that  some  substance  is  not 
present  in  the  blood  serum  that  is  generally  present  in 
syphilitics.  Known  syphilitics  vary  as  regards  the  date 
after  the  appearance  of  the  sore  on  which  they  give  a 
positive  reaction.  I  have  had  a  positive  reaction  ten 
days  after  clinical  symptoms  have  appeared,  and  a  negative 
test  six  weeks  after,  though  subsequently  becoming  positive. 
And  yet  again  I  would  remind  you  that  all  laboratory 
tests  should  be  taken  into  consideration  with  all  the  other 
known  facts,  as  laboratory  tests  are  adjuncts  to  diagnosis 
and  not  substitutes  for  clinical  skill  and  experience. 

As  regards  the  treatment  of  s^^philis  by  means  of 
the  newer  preparations,  such  as  salvarsan,  neo-salvarsan, 
kharsivan,  neo-kharsivan,  galyl,  arsenobenzol,  and  nov- 
arsenobenzol,  and  the  new  French  preparation  luargol 
(so-called  "  102  ''),  we  are  just  beginning  to  understand 
their  excellencies  and  limitations. 

There  is  little  doubt  that  their  value  in  the  cure  of 
syphilis  has  been  considerably  overrated  in  the  past,  and 
we  now  know  that  repeated  doses  of  these  arsenical 
preparations  combined  with  mercury  must  be  given  to 
bringf  about  a  cure.  As  regfards  salvarsan  and  neo- 
salvarsan,  little  need  be  said,  as  most  of  you  are  familiar 
with  the  technique  and  method  of  giving  these  drugs. 

Salvar.san,  as  applied,  is  a  yellow  powder,  1  grin,  of 
which  requires  7  c.c.  of  4  per  cent.  NaOH  to  convert  it 
into  the  sodium  salt.  Tlie  powder  is  first  dissolved  in 
distilled  water,  or  saline,  and  the  NaOLl  is  then  added; 
at  fir.st  a  tiocculent  preci})itate  is  formed,  which  ultimately 
dissolves,  and  a  clear  yellow  solution  is  formed.  1  may 
Iiere  add  that  it  is  necessary  to  add  the  whole  amount  of 
NaOH    advised,    and    not  to  just  cause   the  precipitate  to 
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dissolve,  as  this  results  in  a  solution  of  nii.\(!(l  mono-  and 
di-sodiuni  salts  of  tlie  conipomid  whicli  have  been  shown 
to  he  more  toxic  timn  sohitions  containing  only  the  di- 
sodium  salt.  The  di-sodiuni  salt  of  the  compound  is 
formed  by  slight  excess  of  NaOll  beyond  the  clearing 
})oint  of  the  solution.  'IMiis  is  a  very  imj)ortant  point. 
The  usual  dose  given  is  from  0*3—0*5  grm.  dissolved  in 
100—200  c.c.  noi-mal  saline. 

Neo-.salvarsan,  which  is  the  formaldehyde  sulphoxalate 
salt  of  salvai'san,  simply  recpiires  the  addition  of  distilled 
water,  saline,  oi*  boiled  tap  water  for  its  solution.  It  cjin 
be  given  in  much  smaller  bulk  (10—20  c.c.)  than  salvarsan, 
and  injections  may  be  carried  out  by  means  of  a  10-20  c.c. 
syringe.  The  full  dose,  0*9  grm.  of  neo-salvarsan,  corre- 
sponds to  0"6  grm.  of  salvarsan.  Tlie  dose  is  from 
0*4-0-9  grm. 

Kharsivan. — This  is  a  Bi-itish  equivalent  to  salvarsan, 
which  seems  to  be  as  efficient  but  rather  more  toxic  than 
salvarsan.  It  is  made  up  in  the  same  way  as  salvarsan, 
though,  as  a  rule,  it  requires  rather  less  NaOlI  for  its 
neutralisation,  and  is  not  (juite  as  soluble  as  salvarsan. 

Neo-kharsivan  corresponds  to  neo-salvarsan.  It  is 
soluble  in  a  small  bulk  of  water,  10—20  c.c,  and  may  be 
given  with  a  syringe.  It  seems  to  be  more  toxic  than 
either  of  the  previous  preparations,  and  in  my  experience 
the  effects,  such  as  rigors,  headaches,  diarrhoea,  and 
vomiting,  etc.,  have  been  more  frequent  with  this  prepara- 
tion than  with  any  of  the  others.  However,  I  have  only 
given  about  100  injections  of  this  preparation,  and  this  is 
hardly  a  large  enough  nu tuber  to  base  statistics  upon. 

Arse)i()-henzol  (Billon)  is  another  chemical  e(iuivalent 
prepared  in  the  same  way  as  the  original  preparation. 

Nov-arseno-hmzol  is  chemically  the  equivalent  of  neo- 
salvarsan  and  neo-kharsivan. 

Galyl. — A  French  arsenical  prej)aration  which  contains 
a  rather  high  percentage  of  phosphorus,  and  is  tetraoxy- 
diphosphamino-diarreno  bensone;  its  arsenical  content  cor- 
responds in  arsenic  to  35*3   per  cent.,  and    in  phosphorus 
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to  7*2  per  cent.  It  is  a  yellow  powder,  soluble  in  10-20  c.c. 
of  water,  the  average  dose  varj^ing  from  30—60  nigrm. 
This  solution  should  bo  quite  clear,  but  it  is  often  turbid. 
It  must  not  be  used  like  this,  but  a  few  drops  of  4  per  cent. 
NaOH  added  until  the  solution  becomes  quite  clear. 

Experience  has  shown  that  injections  may  be  given 
quite  alkaline  with  impunity,  but  the  slightest  suggestion 
of  acidity  causes  severe  reactioii. 

Lziargol  ("  102  '').— This  is  practically  "  606,'^  with  anti- 
mony and  silver  tacked  on,  and  gives  evidence  of  being 
an  efficient  destroyer  of  S.  jmllida.  It  is  sent  out  as  a 
reddish-yellow  powder,  1  grm.  of  which  requires  15  c.c. 
NaOH  to  neutralise  it.  The  usual  dose  being  0*15  mgrm. — 
0*3.  mgrm. — 0*15  mgrm.,  causes  S.  2)allida  to  disappear  in 
twenty-four  hours.  Experience  has  shown  that  it  is 
better  to  give  this  preparation  in  100  c.c.  water  rather 
than  in  a  concentrated  form. 

As  regards  the  actual  treatment  of  cases,  every  single 
case  must  be  treated  on  its  merits  ;  no  routine  course  of 
treatment  can  be  laid  down  for  all  cases.  By  the  kindness 
of  Lieut.-Col.  Harrison,  O.C.  Military  Hospital,  Rochester 
Row,  I  am  able  to  distribute  copies  of  an  absolute 
minimum  course  of  treatment  of  syphilis  as  suggested 
by  him.  Indeed,  it  is  to  Lieut-Col.  Harrison  that  I  am 
indebted  for  most  of  my  knowledge  of  the  treatment  of 
syphilis,  for,  as  you  are  all  aware^  it  is  to  Lieut.-Col. 
Harrison  and  his  followers  in  the  army  that  the  treat- 
ment of  syphilis  has  been  brought  to  its  present  high 
standard. 

As  you  will  see,  this  is  a  concentrated  course  extending 
over  fifty  days,  during  which  time  a  total  of  2*8  grm.  of 
salvarsan  or  its  equivalent  combined  with  eight  weekly 
injections  of  mercury,  1  gr.  at  each  injection.  At  the  end 
of  this  time  the  patient^s  blood  is  tested  by  Wassermann 
reaction,  and  if  found  positive  a  completely  new  course  is 
given.  'J^his,  as  I  have  said  before,  is  a  concentrated 
minimum  course,  and  it  would  probably  be  better  to  spread 
it  over  a  longer  })eriod.       I  luive  shown  it  more  by  way  of 
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supportin<^  the  necessity  for  giving  more  treatment  than 
was  usually  considered  necessaty  when  salvarsan  was 
introduced. 

The  question  of  cure  rests  on  the  VVassermann  reaction, 
and  you  will  now  understand  why  it  is  necessary  to  take 
all  factors  into  consideration  in  interpreting  the  result  of 
the  Wassermann  reaction,  and,  above  all,  to  be  sure  that 
you  can  rely  upon  the  results  of  the  test. 

At  one  time  it  was  considered  that  one  injection  of 
*'  606  "  would  cure  syphilis,  and  unfortunately  that  idea 
seems  to  cling  in  the  minds  of  some  people.  We  now 
know  that  many  injections  are  necessary,  and  these  in 
combination  with  mercury.  The  (question  arises  as  to 
the  best  method  of  giving  the  mercury.  For  many  pur- 
poses it  is  obvious  that  injection  is  the  method  that  meets 
the  case  most  efficiently.  It  is  quick,  clean,  and,  above 
all,  one  is  sure  that  the  patient  gets  his  mercury  ;  but 
there  is  little  doubt  that  properly  applied  inunction  is 
one  of  the  most  efficient  methods  of  getting  a  patient 
quickly  under  the  influence  of  mercury.  I  have,  for- 
tunately, had  the  opportunity  of  studying  the  Aachen 
method  of  intensive  mercury  treatment  under  Dr.  Reginald 
Hayes,  who  has  made  this  line  of  treatment  peculiarly  his 
own,  and  his  results  in  ophthalmoplegias  and  optic  tabes 
have  quite  justified  his  claims  for  this  method  of  treat- 
ment. Mercury  in  liquid  form  by  the  mouth  is  probably 
the  worst  method'  of  administration. 

I  have  said  nothing  up  to  now  on  the  subject  I  was 
asked  to  speak  upon,  namely,  "The  Treatment  of  Eye 
Syphilis,"  for  the  reason  that  eye  syphilis  cannot  be  treated 
apart  from  general  syphilis,  and  I  have  seldom  seen  a  case 
of  eye  syphilis  properly  treated.  It  has  always  seemed  to 
me  that  ophthalmic  surgeons  treated  syphilis  of  the  eye  as 
eye  disease,  and  not  as  a  local  manifestation  of  a  general 
infection,  for  as  soon  as  the  eye  condition  is  cured,  all  too 
often  the  patient  is  considered  cured.  This,  however,  is 
as  often  the  patient^s  fault  as  the  ophthalmic  surgeon's  ; 
but  I  think  that  if  the  ophthalmic  surgeon  were  tg  impress 
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more  urgently  on  the  patient  the  necessity  for  undergoing 
a  thorough  course  of  anti-sypliilitic  treatment,  the  result 
would  be  more  satisfactory  than  at  present.  The  patient 
should  be  advised  to  place  himself  under  the  care  of  an 
expert  syphilologist^  and  he  should  not  be  pronounced  cured 
till  proved  so  by  repeated  Wassermann  reactions,  or  blood, 
or  cerebro-spinal  fluid,  or  by  any  other  tests  that  may  be 
considered  necessary.  I  would  remind  you  that  many 
eye  conditions,  such  as  ophthalmoplegia  and  optic  neuritis, 
are  the  early  outward  signs  of  involvement  of  the  central 
nervous  system,  and  it  is  the  duty  of  surgeons  who  recog- 
nise this  to  take  the  most  urgent  steps  possible  to  prevent 
the  terrible  consequences  resulting  from  an  extension  of 
the  process. 

Before  giving  an  injection  of  any  of  these  arsenical 
preparations,  certain  precautions  ought  to  be  observed  : 

(1)  The  patient  ought  to  be  prepared  as  for  an  ana3S- 
thetic,  i.e.  the  bowels  should  be  cleared  out,  and  no  food 
should  be  taken  for  at  least  four  to  five  hours  before  the 
injection,  and  then  only  a  light  meal  should  be  taken. 

(2)  Heart  and  chest  should  be  examined,  and  gross 
changes  call  for  smaller  doses  given  slowly. 

(3)  Urine  should  be  examined  for  albumin.  It  should 
be  remembered  that  syphilitics  may  have  albumin  in  their 
urine,  and  often  the  first  dose  of  "  606  ^^  will  clear  it  up. 
Tf  there  is  any  other  reason  to  suspect  kidney  trouble 
apart  from  syphilis,  the  dose  should  be  diminished  according 
to  the  severity  of  the  disease  of  the  kidneys.  As  a  rule 
the  slower  the  injection  is  given,  within  reason,  the  better 
the  patient  stands  it. 

Absolute  contra-indicationa. — As  far  as  I  can  find  out, 
there  are  few  absolute  contra-indications,  Addison^s 
disease  and  extensive  septic  processes  being  generally 
admitted  as  coming  under  that  category.  I  have  not  yet 
come  across  a  case  in  10,000  doses  in  which  salvarsan  or 
one  of  its  equivalents  could  not  be  given. 

Conij^Hcations  and  sequelae. — During  injection  a  small 
quantity  of  the  ])reparation  may  leak  under  the  skin  ;  this 
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slioiild  be  (Ictecfcod  at  once,  the  How  stopped,  and  the 
injection  continued  in  another  vein.  The  result  of  this 
is  pain  and  stilTness  in  tlie  arm,  with  occasionally  some 
])hlel)itis  or  thrond)osis  of  the  vein.  The  symptoms 
quickly  cleai"  up  with  hot  fomentations  and  rest. 

Infiltrations  of  g'alyl  and  luargol  are,  liowever,  more 
serious,  as  they  are  very  painful  and  may  incapacitate  a 
man  for  many  days.  Hot  fomentations  and  rest  a<(aiii 
will  prove  all  that  is  necessary  in  the  way  of  treatment. 

'I'he  vein  used  for  injection  will  occasionally  thrombose, 
especially  when  using  the  concentrated  solutions,  such  as 
neo-salvarsan,  galyl,  and  luargol.  Care  must  be  taken 
not  to  attempt  to  give  another  injection  into  these  veins, 
as  a  clot  may  be  separated  off  with  disastrous  results. 
The  arm  should  be  kept  absolutely  at  rest. 

During  injection  the  patient  may  be  sick  (seldom  now 
if  the  patient  is  properly  prepared)  and  may  faint.  He 
may  collapse  and  become  pulseless,  but  as  a  rule  nothing 
till  some  hours  after  the  injection,  when  he  may  have 
headache,  rigors,  vomiting,  diarrhoea.  These  symptoms 
seldom  more  than  twenty-four  hours.  For  the  treatment 
of  the  collapse  adrenalin  and  strychnine  should  be  given, 
hot-water  bottles  to  the  feet,  and  hot  cloths  to  the  chest 
and  hands,  etc. 

Later  still,  jaundice  and  certain  skin  troubles  may 
arise. 

I  would  here  like  to  state  that  I  have  given  nearly 
10,000  doses  of  these  arsenical  preparations,  many  in 
patients  suffering  from  eye  disease,  but  as  far  as  I  can 
find  out  no  eye  nerve  trouble  of  any  kind  has  arisen  as  a 
result  of  the  treatment.  Further,  I  have  not  yet  met 
anyone  who  has  had  a  proved  case  of  nerve  trouble  as 
the  result  of  these  injections. 


Lieut. -Col.    Ij.    W.   ILvRKisoN 


My  experience   of  syphilitic   diseases   of  the   eye   is  so 
small  that  I  am  sure  I  cannot  enlighten  the   subject  froin 
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that  special  standpoint,  but  the  ophthalmologist's  practice 
touches  on  that  of  the  general  syphilologist  at  so  many 
points  that  I  may  not  be  wasting  your  time  if  my  remarks 
are  directed  mainly  to  the  treatment  of  syphilis 
generally. 

I  think  we  may  take  it  as  established  now  that  no  pro- 
gramme of  anti-syphilitic  treatment  is  complete  without 
the  inclusion  of  one  of  the  newer  arsenical  compounds, 
salvarsan  and  similar  preparations.  There  are  many 
outstanding  questions  connected  with  the  management  of 
syphilis  with  salvarsan  and  mercury,  and  in  the  time  at 
my  disposal  it  is  possible  to  deal  with  only  a  few  of  them, 
but  I  will  try  to  choose  the  most  important. 

Since  the  war  began  and  shut  off  our  supply  of  original 
salvarsan  we  have  been  compelled  to  find  other  sources. 
Kharsivan  has  been  produced  in  this  country,  and  arseno- 
benzol  (Billon)  has  come  to  the  fore  from  France,  both 
being  chemically  identical  with  salvarsan.  There  has 
been  some  discussion  as  to  the  relative  values  of  these  so- 
called  substitutes.  I  have  had  experience  of  over  8000 
injections  of  kharsivan,  16,000  salvarsan,  and  20,000 
arseno-benzol  (Billon),  and  in  therapeutic  and  side-effects 
I  have  not  been  able  to  discover  any  practical  difference 
between  any  of  them.  I  know  that  one  of  these  newer 
preparations  has  been  accused  of  causing  a  greater  pro- 
portion of  such  untoward  side-effects  as  dermatitis.  My 
experience  is  that,  other  things  being  equal,  the  incidence 
of  these  side  effects  is  practically  no  greater  after  kharsi- 
van and  arseno-benzol  than  after  salvarsan.  In  fact,  two 
of  the-  worst  cases  of  dermatitis  I  ever  saw  were  after 
original  salvarsan.  One  of  these  proved  fatal  and  had 
received  only  four  injections  of  0'3  grm. 

There  is  just  one  point  about  kharsivan  which  should 
be  mentioned.  Certain  batches  of  kharsivan  are  rather 
less  soluble  than  others  or  than  arseno-benzol,  and  wo 
found  that  a  larger  pioportion  of  immediate  reactions 
followed  the  use  of  the  less  soluble  batches.  This  may 
explain   Capt.    Browning's    impression   that    kharsivan  is 
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more  toxic,   as  he   may  liave    had  experience  of  tlie  less 
soIul)h»    batches.      I    have    no    great    experience    of    neo- 
kharsivan,  hut    I  have  not  been  able  to  flml  ;my  difference 
between   neosalvarsan  :ind  nov-arseno-benzol   after  over  a 
thousand  injections   of  each.      As    all    these    preparations 
seem   to  be  thera])eutically  as  well  as  chemically  identical 
with  their  German  forebears,  it  will  save  time  if  I  speak  of 
them  generally  as  salvarsan  and  neo-salvarsan  respectively. 
Regarding   the   amount  of   treatment   with   salvarsan  Jind 
mercury  which  one   would  consider   adequate  for  a   com- 
mencing course,  1  should  like  to  refer  for  a  moment   to   a 
paper    read    by    Col.    Gibbard    and    myself    at    the    last 
meeting  of  the  British  Medical  Association  before  the  war 
and  to  carry    the    story    on   from    that  point.      From   the 
commencement  of  the  salvarsan    era   we   had    been  trying 
the  values  of  different  courses  of  salvarsan   and  mercury, 
always    with    the    idea    of    finding   the    most    economical 
method   of   using    salvarsan.      On    this   principle  we  had 
progressed    from    a    solitary   injection    of    salvarsan   and 
nothing  else  to  a  course  consisting   of  three  full   doses  of 
salvarsan  and  ten  injections  of  mercury,  the  whole  course 
lasting  ten  weeks,  thus — one  salvarsan,  five  mercury  ;   one 
salvarsan,  five  mercury  ;   and  a  last  salvarsan  to  finish   up 
with.      This  course  had   on  the  whole   given  us  the  best 
results,  but  left  us  with  too  high  a  percentage  (about   30) 
of  relapses  within  the  year.      It  is  true"  that  practically  all 
these  were  what  one  might  call  serological  relapses,  but  if 
the    reaction  of    the    blood-serum    returns  to    positive    it 
should   be   counted  as  a   relapse  just   as   much   as  if  the 
patient  came  back  with  nmcous  patches  and  condylomata. 
Comparing  our    results  with    those    of    Gemierich    it    was 
quite  obvious  that  his  were  much   better.      It   was  rather 
disappointing  that  our  results  were  not  so  good  as  we  had 
hoped  they  would  be,  but  we  had   at  any  rate   shown   the 
limitations    of    milder    courses    than    those    advocated   by 
Gennerich,  and  were  now  on  sure  ground  in   insisting  on 
the  expenditure  of  more   salvarsan  per  case  than   we   liad 
hitherto  tried. 
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One  might  be  tempted  to  ask,  what  does  it  matter  if  a 
patient  does  relapse,  especially  if  the  relapse  amounts  to 
nothing  more  than  a  positive  Wassermann  reaction  ?  One 
can  start  the  patient  on  more  treatment  as  soon  as  the 
positive  reaction  manifests  itself.  I  think  it  does  matter 
very  considerably,  as  -we  showed  in  the  same  paper. 
Eelapse  cases  tend  to  relapse  again  and  again,  and  it  is 
clear  that  in  early  cases  of  syphilis  one  should  always  try 
for  a  cure  out  of  hand  and  not  be  content  with  a  course 
which  will  probably  result  in  30  per  cent,  or  more  of 
relapses,  of  whatever  kind  they  are. 

At  the  end  of  this  paper  we  announced  that  we  had 
commenced  a  new  series  of  cases  in  which  eight  injections 
of  0*3  grm.  salvarsan  and  eight  of  mercury  were  given  to 
all  primary  cases  ^vith  a  negative  reaction,  and  in  cases 
where  the  Wassermann  reaction  had  already  become 
positive  this  course  was  repeated  after  an  interval  of  ii 
month.  This  was  a  line  of  treatment  which  was  very  similar 
to  that  recommended  by  Gennerich.  We  had  only  just 
commenced  the  new  series  when  the  war  broke  out  and 
we  were  scattered. 

Since  the  war  began  I  have  not  been  able  to  carry  out 
in  all  cases  the  course  I  have  mentioned,  but  have  had  to 
compromise  between  it  and  circumstances  which  I  need 
not  detail.  After  a  short  period,  during  which  we  gave 
six  injections  of  0'3  grm.  salvarsan  and  four  of  mercury, 
1  was  able  to  institute  a  course  of  eight  injections  of 
0'3  grm.  salvarsan  and  six  or  seven  of  mercury  in  a 
month.  I  calculated  that  with  this  course  we  should  at 
any  rate  have  a  very  low  proportion  of  clinical  relapses, 
and  the  event  justified  my  expectation,  as  out  of  727  cases 
which  completed  one  or  other  of  these  courses  eleven 
months  ago  (199  received  six  salvarsan  and  four  mercury, 
and  the  rest  eight  salvarsan  and  six  mercury,  or  rather 
more  in  a  few  cases),  only  six  have  been  readmitted  f(»r 
clinical  rela])se.  1  am  afraid  that  this  cannot  give  a  true 
index  of  the  effect  of  this  line  of  treatment,  since  a  certain 
profjortion    which    miL''ht  liav(^  r(^la])sod  must  have  become 
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casualties  from  other  causes.  We  shall  not  arrive  at  tlie 
true  result  till  the  \v;ir  is  over  and  wo  can  trace  the 
survivors. 

To  a  certain  proj^ortion  of  our  cases  we  gave  a  second 
course  of  eight  injections  of  0'3  grni.  salvarsan  after  an 
interval  of  two  weeks  from  the  end  of  the  first,  and  I  may 
mention  that  included  in  those  who  received  what  I  may 
call  the  (loiihle  course  were  all  eye  cases,  such  as  ophthal- 
moplegia and  0})tic  neuritis^  which  indicated  that  the 
patient  was  suffering  from  syj)hilitic  meningitis.  To  one 
case  of  syphilitic  myelitis  with  almost  com])lete  paraplegia 
we  gave  thirty-two  injections  of  0*3  grm.  salvarsan  and  a 
corresponding  quantity  of  mercury  and  iodide,  with  the 
happiest  results.  One  may  naturally  incpiire  why  give 
eight  of  0'8  grm.  salvarsan  in  a  month  and  not  four  of 
0*6  grm.  ?  I  think  it  safer  as  a  routine  })ractice,  when 
one  is  concentrating  the  course,  to  give  the  salvarsan  in 
small  doses  at  a  time,  especially  the  commencing  ones. 
Salvarsan  has  a  cunuilative  action,  and  some  cases  are 
much  more  susceptible  to  its  influence  than  the  great 
majority.  You  are  aware  that  a  certain  number  of  deaths 
have  occurred  from  salvarsan,  and  in  a  large  proportion 
of  these  cases  the  symptoms  have  been  practically  identical, 
epileptiform  convulsions  commencing  about  four  days  after 
the  injection,  followed  by  coma  and  death  in  a  compara- 
tively few  hours.  If  you  study  the  literature  of  these 
tragedies  you  will  find  that  in  nearly  all  cases  the  death 
has  followed  a  second,  third,  or  later  injection  of  a  series 
in  which  full  doses  followed  one  another  at  intervals  of 
less  than  two  weeks.  I  calculated  that  if  I  were  to  give 
four  injections  of  0'6  grm.  salvarsan  at  intervals  of  a 
week,  sooner  or  later  I  should  have  some  tragedies.  But 
if  I  gave  the  salvarsan  in  smaller  individual  doses  the 
symptoms  warning  us  of  any  patient's  idiosyncrasy  would 
be  rather  less  disastrous  than  those  I  have  described. 
The  event  justified  my  expectation,  since  we  had  no 
fatalities  of  this  kind. 

We   had   a   total   of  six    deaths   amongst  patients  who 
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had  been  treated  with  salvarsaii,  but  none  of  these 
occurred  in  less  than  three  weeks.  Two  resulted  from 
pneumonia  in  patients  who  had  practically  recovered  from 
dermatitis ;  three  patients  died  of  dermatitis  and  toxaemia 
and  one  from  erysipelas,  no  doubt  the  result  of  dermatitis. 
Dermatitis  is  the  chief  thing  to  fear  about  a  concentrated 
course  of  2"4  gnu.  given  as  I  have  described  in  four  weeks, 
and  because  of  the  deaths  I  have  mentioned  I  lengthened 
the  course  out  so  as  to  administer  the  same  amount  of 
salvarsan  and  give  an  additional  injection  of  mercury  in 
forty-nine  days.  This  I  did  not  do  until  last  December,  as 
we  had  not  had  a  single  fatality  up  till  November.  The 
new  course  gave  three  injections  of  0'3  grm.  salvarsan  in 
the  first  week,  then  two  weeks'  rest  from  salvarsan,  two 
injections  of  salvarsan,  two  more  weeks^  interval,  and 
lastly,  three  injections  of  0'3  grm.  salvarsan,  an  injection 
of  mercury  being  given  each  week.  I  think  that  thera- 
peutically this  should  prove  a  better  course,  as,  in  my 
belief,  the  length  of  time  over  which  the  treatment  is 
spread  is  a  factor  in  the  cure  of  the  disease.  I  should 
like  to  mention  here  a  fact  which  I  think  may  have  some 
bearing  on  the  treatment  of  arsenical  dermatitis  resulting 
from  salvarsan.  In  one  of  our  fatal  cases,  thanks  to  the 
kindness  of  the  Medical  Research  Committee  and  Dr.  J.  A. 
Murray  of  the  Imperial  Cancer  Research,  I  was  able  to 
obtain  a  report  on  the  histological  appearances.  The 
outstanding  feature  about  these  was  the  removal  of  the 
epithelium  from  the  intestinal  mucosa.  It  occurred  to  me 
that  this  must  provide  an  entry  for  intestinal  toxines,  and 
explain  the  toxaemia  which  marked  some  of  our  fatal  cases. 
It  might  also  explain  the  irritating  ebb  and  flow  of 
symptoms  which  characterised  some  of  the  dermatitis 
cases.  One  patient  in  particular  relapsed  just  as  regularly 
as  we  set  to  work  to  feed  him  up,  and  it  was  not  till  we 
ke])t  him  on  a  rigidly  milk  diet  for  weeks  that  he  gave  up 
his  habit  of  rehipsing.  1  believe  that  in  patients  undergoing 
salvarsan  treatment  it  is  well  to  avoid  intestinal  irritation. 
8ince   March    J    liave   adopted  the   course  which  Capt. 
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Browning  has  sliown  you.  As  you  see,  it  |)r(jvi(]c's  for 
2*8  grni.  salvarsim  as  a  iiiiiiiiimni,  starting'  cautiously  s(i 
as  to  discover  the  patient  with  iiii  idiOsynci-asv,  and  woi-k- 
ing  up.  You  will  notice  tliat  J  am  continually  trying  to 
increase  tlie  salvai-san  in  this  mininiuni  routine  course,  and 
tlie  difficulties  1  have  overcome  in  attaining  the  present 
standard  at  this  time  are  evidence  of  my  strong  conviction 
that  in  early  cases  of  syphilis  we  should  make  sure  of 
giving  plenty  of  treatment.  We  can  clear  up  symptoms 
easily  enough  with  two  or  three  injections  of  salvarsan, 
but  we  know  well  enough  that  such  symptomatic  treatment 
is  the  worst  thing  possible  for  the  patient. 

The  best  method  of  promoting  a  good  practice  in 
syphilitic  eye  disease  is  first  to  leave  the  patient  untreated 
till  he  is  well  out  in  secondary  symptoms,  and  then  give 
him  just  enough  salvarsan,  an  injection  or  two,  to  cause 
his  symptoms  to  disappear.  Leave  him  now  to  the  tender 
mercy  of  the  Spirochaita  pallida,  and  you  can  trust  it  to 
give  you  plenty  of  interesting  work. 

I  cannot  say  I  am  satisfied  with  our  present  course.  It 
is  a  compromise,  and  when  practicable  I  shall  adopt  as  a 
minimum  one  which  is  more  strenuous — similar,  in  fact,  to 
that  which  Gennerich  found  successful.  It  is  not  sufficient 
to  give  any  one  course  of  treatment  and  then  to  assure 
the  patient  that  all  is  well.  No  line  of  treatment  yet 
advocated  has  resulted  in  100  per  cent,  of  cures.  One^s 
attitude  should  be  uncompromising  as  to  the  minimum 
treatment,  and  non-committal  as  to  the  necessity  of  further 
treatment.  The  question  of  this  should  be  determined  by 
regular  blood  and  cerebro-spinal  fluid  examinations,  which 
should  be  kept  up  for  at  least  two  years. 

I  cannot  say  if  luargol  is  going  to  replace  salvarsan. 
As  far  as  we  have  seen  it  seems  to  be  more  potent  in  its 
immediate  effects  than  salvarsan,  and  if  its  effects  are 
as  permanent  it  will  prove  much  more  convenient.  It  is 
a  far  more  stable  product  than  snlvaisan,  as  one  can  leave 
it  in  solution  for  hours  before  injecting  it,  and  it  seems 
to  give  rise  to  practically  no  reaction. 
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Mr.  J.  Ernest  Lank  : 

I  cannot  lay  claim  to  any  special  experience  in  the 
treatment  uf  syphilitic  eye  affections  by  the  newer 
methods,  but  tlie  ocular  manifestations  of  syphilis  require 
treatment  on  the  same  lines  as  the  other  symptoms  of 
that  disease,  with  v/liich  as  surgeon  to  the  Lock  Hospital 
I  am  somewhat  familiar. 

I  have  during  the  past  year  and  a  half  given  trial  to 
many  of  the  substitutes  for  salvarsan  which  have  been 
elaborated  since  the  commencement  of  the  war,  and  I 
will  put  before  the  meeting  as  concisely  as  possible  the 
conclusions  at  which  I  have  arrived. 

The  preparations  I  have  made  trial  of  have  been 
kharsivan,  neo-kharsivan,  nov-arseno-benzol,  galyl,  and,  to 
a  very  limited  extent,  intramine  and  ferrivine.  It  was 
not  long  before  I  was  constrained  to  give  up  kharsivan, 
neo-kharsivan,  and  nov-arseno-benzol  on  account  of  their 
toxic  properties,  to  which  I  drew  attention  in  the  Lancet 
more  than  a  year  ago,  and  to  which  I  will  now  briefly 
allude. 

A  healthy  individual,  the  subject  of  secondary  syphilis, 
was  given  one  injection  of  nov-arseno-benzolon  January  2nd, 
1915,  and  on  January  9th  was  admitted  into  hospital  with 
the  most  intense  arsenical  dermatitis  it  is  possible  to 
imagine  ;  the  desquamation  was  so  profuse  that  large 
flakes  of  epidermis  could  be  collected  from  his  bed  literally 
in  handfuls  ;  this  patient  is  still  attending  the  hospital, 
and  from  a  healthy  man  is  reduced  to  a  physical  and 
moral  wreck. 

A  more  disastrous  case  was  that  of  a  healthy  youth, 
iet.  19  years,  admitted  to  the  Ijock  Hospital  on  February 
2kli,  1915^  suffering  from  an  early  maculo-papular 
syphilido.  Ho  was  given  intravenous  injections  of  khar- 
sivan on  February  24th  and  on  March  2n(l.  On  March  14th 
he  develo])ed  intense  and  universal  erythema,  on  which 
ensued  a  ])rofuse  exfoliative  dernuititis,  followed  by 
]jruncho-])neumonia  and  death  on  Ai)ril  12th. 
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I  lijive  notes  of  at  least  tliree  more  cases  of  acute 
delayed  arseniejil  ])()is()nin^r  followiiitr  on  injections  (A' 
these  substances,  and  my  colleajj^ue,  Mr.  McDonagli,  lias 
notes  of  nineteen  similar  cases,  one  of  them  fatal. 

It  is  only  fair  to  ])()int  out  that  others  have  been  far 
more  fortunate  in  their  experience  of  these  j)reparations, 
and,  according-  to  the  recent  report  of  tlie  Koyal  Com- 
mission on  Venereal  Diseases,  sucli  results  as  those  I 
have  referred  to  are  very  exceptional.  The  Commission 
obtained  reports  from  military  hospitals  in  which  kharsivan 
had  been  administered  in  aljout  4000  cases  without  any 
toxic  symptoms  supervening  ;  it  is  ])robably  the  case  that 
civilian  patients  ap})lying  for  treatment  at  the  Lock  or  at 
general  hospitals  are  at  some  disadvantage  as  regards 
physique  and  nourishment  in  comparison  with  the  British 
soldier,  and  this  may  possibly  explain  the  discrepancy  in 
results. 

The  Medical  liesearch  Committee  have  further  stated 
that  kharsivan  and  arseno-benzol  are  not  merely  sub- 
stitutes for,  but  are  chemically  identical  with,  salvarsan 
and  neo-salvarsan,  and  that  they  are  equivalent  to  the 
(xerman  preparations  in  therapeutical  effect,  as  was  proved 
by  a  comparison  of  their  relative  potencies  in  curing 
experimental  trypanosomiasis  in  in  ice  and  experimental 
spirochaste  infections  in  rabbits.  Notwithstanding  this 
comforting  assurance,  I  have  as  I  said  discarded  these 
]n-e]mrations  for  more  than  a  year,  and  nothing  would 
induce  me  ever  to  use  either  of  them  again. 

In  addition  to  kharsivan  and  arseno-benzol,  I  was  early 
last  year  also  giving  trial  to  galyl,  a  French  preparation 
introduced  by  Dr.  iMouneyrat,  the  composition  of  which 
will  doubtless  be  evident  to  you  when  1  tell  you  that 
its  chemical  surname  is  tetraoxydi})hosphaminodiarseno- 
benzene.  It  only  contains  about  half  as  much  arsenic  as 
the  preparations  previously  discussed,  but  phosphorus  to 
the  extent  of  7  2  per  cent,  is  present.  1  have  used  this 
preparation  almost  exclusively  for  the  past  fifteen  months, 
and  have  found  it   to   be   thoroughly  satisfactory  in  every 
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respect.  A  recent  house  surgeon  of  mine,  Mr.  Spence, 
at  the  Male  Lock  Hospital,  contributed  a  paper  on 
'^  The  Clinical  Results  of  One  Thousand  Intravenous 
Injections  of  Galyl  "  in  the  Lancet  of  December  11th,  li'15, 
all  of  which  injections  were  administered  either  by  him  or 
myself ;  since  that  communication  more  than  1000  further 
injections  of  that  substance  have  been  given,  and  continue 
to  be  given  at  the  rate  of  more-  than  fifty  a  week,  and 
with  the  most  satisfactory  results.  In  my  experience  the 
therapeutical  effects  of  galyl  on  syphilis  in  any  of  its 
stages  are  almost  if  not  quite  as  satisfactory  as  were  those 
of  salvarsan  ;  the  reaction  following  upon  its  introduction 
is  certainly  less  ;  it  never  gives  rise  to  any  symptoms 
of  arsenical  poisoning,  and  since  it  is  perfectly  soluble  in 
water  without  the  addition  of  any  chemical  reagent,  it 
has  a  great  advantage  over  Ehrlich^s  original  preparation. 
My  custom  is  to  give  four  intravenous  injections  of  galyl 
at  weekly  intervals  ;  to  follow  these  by  eight  to  twelve 
injections  of  calomel  or  grey  oil,  and  after  a  three  months' 
interval  to  have  a  Wassermann  test  done.  It  is  at  present 
too  early  to  make  any  pronouncement  as  to  the  time 
required  to  effect  a  cure  by  this  routine  of  treatment,  and, 
as  with  salvarsan,  everything  depends  on  commencing  the 
treatment  immediately  the  diagnosis  of  syphilis  has  been 
made. 

Intramine  is  a  preparation  recently  introduced  by  my 
colleague,  Mr.  McDonagh,  and  used  in  my  wards  at  the 
Lock  Hospital  by  the  late  house  surgeon,  Mr.  Spence, 
and  reported  on  by  him  in  the  Lancet  of  April  22nd. 
Since  these  cases  have  been  in  my  beds,  and  therefore 
officially  under  my  care,  they  have  been  under  my 
observation,  and  I  cannot  say  that  up  to  the  present  I 
liave  been  greatly  impressed  by  the  treatment,  and  for 
rapidity  of  action  1  do  not  think  it  can  be  compared 
with  salvarsan  or  with  galyl.  Its  principnl  disadvantage 
appears  to  me  to  be  its  bulk,  and  the  consequent  severe 
pain  and  lameness  which  follows  on  its  introduction, 
sufficient  to  inca])acitate  the  ))atient  frr^n  woj-k  for  two  or 
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tliree  days  or  even  a  week.  In  one  case  in  wliicli  I  used 
this  preparation  in  a  inilitai-y  hospital,  the  patient  declined 
to  have  a  seeond  injeetion  unless  he  was  given  a  general 
aniesthetic.  Tlie  introduction  of  such  a  large  mass  as 
this  into  the  muscles  of  the  buttock  must  of  necessity  ha 
occasionally  followed  by  suppuration,  liowever  carefully 
asepsis  luis  been  employed,  and  I  am  aware  of  four  such 
cases  now  attending  in  the  Out-patient  Department.  Of 
Mr.  McDonagh's  preparation  ferrivine  I  know  still  less 
than  of  the  ])receding,  but  it  lias  certainly  been  used  on 
one  patient  in  my  wards  at  the  Lock  Hospital,  and  the 
injection  was  foUowed  immediately  by  a  choking  sensation, 
and  later  by  violent  epigastric  pains  and  vomiting.  One 
])atient  who  was  admitted  with  a  profuse  and  universal 
desquamating  papular  syphilide  has  had  one  injection  of 
intramine  and  three  of  ferrivine,  and  I  cannot  say  that 
J  have  observed  any  perceptible  improvement  in  his 
symptoms.  Nothing  would  gratify  me  more  than  the 
])roduction  by  one  of  our  scientists  of  a  remedy  for 
syphilis,  rapid  in  its  action,  free  from  risk,  and  entailino- 
no  inconvenience  or  incapacity  to  the  patient,  and  1  trust 
that  the  reseai'ches  which  Mr.  McDonagh  is  still  pursuing 
will  ultimately  culminate  in  such  a  discovery. 

Comparatively  recently  there  appeared  in  the  lay  press 
a  glowing  account  of  a  now  French  remedy,  which  was 
said  to  be  quite  the  last  word  in  the  treatment  of  syphilis, 
and  though  this,  remedy  is  not  yet  on  the  English  market, 
I  am  able  through  the  courtesy  of  Dr.  Bonard,  house 
surgeon  to  the  Female  Lock  Hospital,  to  show  you  a 
specimen,  and  to  give  a  brief  account  of  its  properties. 
The  name  of  the  preparation  is  luargol,  or  dioxidiamino- 
arseno-benzol,  antimony,  silver  sulphate,  and  so  as  to  be 
in  the  fashion  it  has  a  numeral  cognomen,  102. 

It   is   given  in   small   doses   of   10,   15,  25,  or  30   cm. 
which  amounts   are  sufficient  to  get   the  same  results   as 
with  salvarsan.      The   injections   may   be   repeated   every 
second  or  third  day  until   the  dose   of  I'O  or  120  grm.  is 
reached,  a  far  less  toxic  dose  than   that  required  in    the 
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other  salvarsan  substitutes  ;  it  is  followed  by  only  slight 
reaction,  and  is  very  rapid  in  its  effects.  In  80  per  cent, 
of  the  cases  treated  the  AVassermann  test  was  negative 
after  1  or  1'20  grm.  had  been  administered.  Primary, 
secondary,  and  tertiary  manifestations  yield  in  a  few  days 
to  doses  which  are  far  smaller  than  those  of  salvarsan, 
neo-salvarsan,  or  any  of  their  substitutes. 

Mr.   Arnold  Lawson  : 

One  of  the  most  interesting  points  in  this  discussion  is 
the  value  of  organic  arsenical  compounds  in  interstitial 
keratitis.  All  of  us  must  have  had  very  many  cases  in 
which  the  use  of  "  606  '^  and  its  allies  have  been  followed 
by  very  satisfactory  results,  but  similar  satisfaction  has  been 
obtained  in  the  past  by  older  methods,  and  the  question 
arises  as  to  whether  the  percentage  of  good  results  in  the 
treatment  of  this  disease  has  increased  by  the  employment 
of  the  arsenic  compounds.  Personally,  I  have  not  the 
slightest  doubt  of  their  value,  but  with  some  provisos, 
which  I  think  are  important.  In  the  cases  which  are 
purely  and  solely  of  syphilitic  origin  the  treatment  is 
excellent.  I  am  quite  sure  of  that.  But  a  considerable 
number  of  these  cases  are  not  of  such  a  kind,  but  on  the 
contrary  are  congenital  syphilitics  infected  with  tubercle, 
and  in  this  class  of  cases  salvarsan  and  its  allies  are,  in 
my  experience,  of  little  if  any  benefit.  I  do  not  think 
that  sufficient  attention  has  been  drawn  to  the  frequency 
with  which  these  two  infections  are  mingled  or  combined, 
nor  to  the  importance  that  such  a  combination  has  on  the 
])rognosis  and  effect  of  treatment.  I  think  the  two 
diseases  are  present  in  a  far  larger  number  of  cases  than 
is  generally  supposed,  and  I  am  certain  from  my  own 
observations  that  the  combination  is  a  most  unfavourable 
one,  and  that  to  it  is  to  be  ascribed,  in  a  certain  number 
of  instances,  the  failure  of  the  treatment  to  elicit  a  satis- 
factory response  on  the  ])art  of  the  patient.  Many 
authorities   liave  affirmed  that  for   this    disease  a  general 
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treatment  ])y  jj^ood  diet,  fresh  bracin<^  jiir  jnid  tonics,  com- 
bined with  sini])lo  local  remedies,  such  as  fomentations 
and  the  like,  and  ati'opine  will  effect  tlie  same  result 
whether  combined  with  tlie  employment  of  sypliilitic 
remedies  or  not.  Certainly  a  general  treatment  of  this 
kind  is  of  the  highest  value  in  all  cases  of  interstitial 
keratitis,  but  especially  it  is  so  in  cases  where  general 
debility  is  a  marked  feature.  Now,  a  general  debility  is 
not  by  any  means  a  constant  accompaniment  of  congenital 
syphilis,  except  in  infancy  ;  on  the  contrary,  very  many 
children  afflicted  with  congenital  syphilis  are  of  quite 
normal  size  and  weight  and  of  healthy  appearance. 
Debility  is  in  many  cases  of  interstitial  keratitis  a  strongly 
marked  symptom,  and  if  a  thorough  examination  is  made, 
many  cases  exhibiting  this  particular  symptom  to  any 
marked  degree  will  be  found  to  be  the  victims  of  a  tuber- 
cular as  well  as  of  a  syphilitic  infection.  In  such  cases 
I  believe  the  tubercular  side  of  the  trouble  is  nearly 
always  the  more  important,  and  that  it  prevents  a  ready 
response  to  treatment  that  will  benefit  the  purely 
syphilitic  case.  Indeed,  in  my  own  experience,  salvarsan 
and  its  allies  are  apt  to  cause  positive  harm  when  tubercle 
is  combined  with  syphilis.  The  same  thing  applies  to 
the  use  of  mercury  given  internally  or  by  injections  or  by 
inunctions.  In  the  purely  syphilitic  cases  it  does  good 
almost  invariably,  but  it  fails  in  a  goodly  number  of  cases 
of  interstitial  keratitis,  for  the  reasons  given  above.  The 
fact  that  a  positive  Wassermann  reaction  is  obtained  is  no 
proof  at  all  that  the  case  is  entirely  or  even  chiefly  due  to 
syphilis.  A  systematic  testing  of  the  patient  for  tubercle 
is  the  only  sure  way  of  eliminating  its  participation  in  the 
causation  of  the  disease,  and  if  this  is  done  it  is  surprising 
how  many  cases  will  show  as  the  result  of  such  examina- 
tion a  definite  tubercle  infection  as  well  as  a  syphilitic 
one.  The  matter  was  brought  home  to  me  very  strongly 
some  few  years  ago.  A  girl,  ast.  about  16  years,  was 
sent  to  me,  having  been  treated  for  this  disease  for  about 
eighteen  months  or  two  years    with    most   unsatisfactory 
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results.  She  had  had  the  benefit  of  the  best  advice  and 
skill  in  Scotland,  and  had  been  treated  most  energetically 
with  every  sort  of  "general  and  local  treatment,  includinir 
the  use  of  mercury  applied  in  various  ways.  In  spite  of 
everything  she  continued  to  have  relapses  and  recurrences 
of  the  inflammation,  and  her  eyes  became  more  and  more 
damaged.  When  I  first  saw  her  both  eyes  were  in  a  very 
bad  way  ;  the  ciliary  regions  were  universally  staphylo- 
matous  and  the  cornea  very  pronouncedly  bulging  and 
covered  with  deep  maculae.  The  sight  was  extremely 
bad  and  there  was  a  considerable  degree  of  blotchy 
paniius.  There  was  intense  inflammation  going  on,  with 
the  usual  subjective  and  objective  signs,  and  the  patient 
was  in  great  pain.  The  history  of  the  case  was  typical, 
the  appearances  were  typical,  and  the  father  was  a  syphi- 
litic. It  was  before  the  days  of  the  Wassermann  test,  so 
that  method  of  diagnosis  was  not  possible,  but  anyhow, 
nobody  would  have  cast  a  shadow  of  doubt  on  the  pro- 
priety of  the  treatment  which  she  had  received.  I  took 
her  into  hospital  and  tried  my  hand  on  much  the  same 
lines  as  she  had  had  already,  simply  because  there  seemed 
nothing  else  to  do.  The  case  dragged  on  for  another 
six  months,  the  patient  getting  better  for  a  time  and 
then  relapsing  afresh,  as  had  been  the  experience  of 
others.  I  then  thought  1  would,  as  a  last  resort,  examine 
into  the  probabilities  of  tubercle  being  a  causative  agent. 
No  physical  signs  of  tubercle  could  be  discovered,  but  a 
trial  injection  of  'J\0.  produced  a  most  violent  local 
reaction  in  both  eyes,  which  lasted  for  a  week  or  more. 
Thereupon  it  was  decided  to  try  the  effect  of  injections 
of  T.ll.,  and  at  once  the  patient  began  to  improve.  The 
injections  were  systematically  used  for  about  two  years, 
and  the  improvement  manifested  from  the  very  first  has 
been  extraordinaiy.  'J'ho  inflammation  cleared  up  rapidly, 
a  reasonable  amount  of  sight  was  regained,  and  the  one  or 
two  recurrences  that  she  has  had  since  then  have  been 
very  mild  ;ind  transitory.  The  nutritional  condition  of  the 
eyes  was  so  bad  that  she  must  necessarily  bo  always  subject 
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to  attacks  of  ocular  inflammation  whenever  her  healtli 
becomes  impaired,  but  anyhow  the  point  proved  was  that 
-the  disease  was  primarily  and  chieHy  due  to  the  tuber- 
cular infection  and  not  to  tlio  syphilitic  infection. 

To  recapitulate,  J  want  to  ur<^e  that  the  reason  of  the 
failure  of  syphilitic  remedies  in  many  cases  of  interstitial 
keratitis  may  bo  tlio  association  of  tubercle  and  syphilis. 
Secondly,  that  in  many  such  cases  the  tubercular  infection 
tmay  be  the  more  important  causal  factor,  and  thirdly,  that 
^when  the  two  infections  are  found  combined,  tuberculin 
•may  be  found  the  most  successful  method  of  treatment. 
Lastly,  I  think  the  failure  to  recognise  the  not  infrequent 
association  of  the  two  infections  in  the  production  of 
interstitial  keratitis  has  led  to  much  confusion  in  attaching 
jsb  definite  value  to  any  one  particular  form  of  treatment. 

Mr.  Hill  Griffith 

•said  he  desired  to  mention  only  one  case  after  the 
wonderful  experiences  which  had  just  been  laid  before  the 
meeting.  The  case  was  one  of  disseminated  choroiditis 
with  pigmentation.  It  was  an  old-standing  condition  in 
a  woman  aet.  35  years.  She  had  been  sent  to  him  from 
: another  town,  and  it  was  the  earnest  desire  that  she  should 
be  treated  with  injections  of  salvarsan.  This  was  done  by  a 
friend.  With  one  eye  she  was  able  to  see  only  fingers, 
and  with  the  other  16  J.  He  did  not  know  whether  there 
was  syphilis  in  the  case.  One  injection  of  salvarsan  was 
given  to  her,  after  a  fortnight^s  mercurial  inunction  in  a 
nursing  home.  She  commenced  to  improve  very  soon 
after  the  salvarsan  injection,  and  the  ultimate  result  was 
very  good,  better  than  he  had  ever  had  since.  That 
was  in  the  early  days  of  the  new  preparation.  The  eye 
which  had  been  seeing  only  10  J.  got  No.  1  with  a  glass, 
and  [y  sight.  She  had  to  go  abroad,  but  he  saw  her  again 
only  a  month  or  two  ago,  when  she  looked  quite  well. 
There  was  no  change  observable  in  the  fundus.  He  had 
.previously  seen  recoveries  almost  as  striking  following  the 
VOL.  xxxvi.  4 
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use  of  mercurial  inunction,  tliongli  perliaps  not  in  dis- 
seminated choroiditis  ;  but  he  had  seen  as  good  in  specific 
retinitis  and  specific  chorio-retinitis.  He  had  never  made 
any  attempt  to  judge  as  to  the  comparative  merits  of 
mercurv  and  tlie  newer  arsenical  methods. 


Mr.  Ckoss 

said,  as  he  felt  he  was  now  among  the  senior  ophthalmia 
surgeons  in  practice,  he  might  be  allowed  to  express  his 
views  Avith  regard  to  the  newer  methods  of  treating 
S3'philis,  especially  for  eye  disease,  in  comparison  with  the 
remedies  available  previously.  It  was  obvious  that  if  a 
patient  came  to  an  ophthalmic  surgeon  with  an  e^^e  aifec- 
tion  which  he  believed  to  be  syphilitic,  the  diagnosis 
should  be  cleared  up  b}^  clinical  methods,  or,  failing  that, 
by  the  Wassermann  reaction.  If  the  reaction  to  that  test 
proved  positive,  or  even  if,  in  the  absence  of  a  Wassermann 
test,  the  medical  man  was  suspicious  that  the  condition^ 
was  syphilis,  the  illness  should  at  once  be  dealt  with  ener- 
getically. The  most  energetic  form  of  treatment  at  the- 
disposal  of  the  profession  at  the  present  time  was,  unques- 
tionably, one  of  the  arsenic  compounds  :  salvarsan  or 
neo-salvarsan,  or  one  of  the  others.  He  had  had  only  a^ 
limited  experience  Avitli  these  ;  but  he  had  seen  acute 
cases  of  iritis,  after  a  single  injection  of  salvarsan,  clear 
up  in  a  way  that  he  had  never  previously  conceived 
possible,  regarding  the  degree  of  the  inflammation  which 
had  been  present.  It  must  be  remembered  that  when  the- 
eye  condition  was  cured,  in  these  cases,  it  was  only  part> 
of  the  manifestation  of  the  disease.  It  was  very  necessary 
to  consider  the  general  condition  of  the  patient,  as  well  as- 
the  particular  organ  affected,  in  which  the  disease  found 
a  local  expression. 

The  eyes  require  most  careful  and  judicious  treatment,, 
but  the  effects  of  the  spirochastes  on  the  skin  and  mucous- 
membranes  and  on  other  organs  nmst  be  watched  for  and 
treated. 
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Hu  would  like  to  touch  uj)oii  two  ov  tlireo  points  which 
liad  hct'u  niiscd  l)y  the  openers. 

With  ret^ard  to  the  iiuinlx'i-  of  cases  of  syjjliilis  iiffectin^ 
the  eye,  it  was  stated  by  Fehr,  in  char<^e  of  the  oplithahnic 
department  of  the  Vircliow  Hospital,  tlnit  anion (^  2G3G 
persons  examined  for  lesions  of  the  eyes  before  treatment 
by  salvarsan,  217  cases  (8  per  cent.)  showed  sypliilitic 
chang"es  in  the  eye,  while  no  less  than  58  of  these  persons 
were  said  to  be  suffering  from  early  inflammation  of  the 
optic  nerve  duo  to  syphilis.  The  speaker's  impression 
from  a  large  number  of  patients  was  tliat  disease  of  tlie 
optic  nerve  as  an  early  syphilitic  manifestation  was  i-are, 
though  perhaps  that  might  not  agree  with  the  experience 
of  others. 

In  reference  to  choroiditis,  he  agreed  witli  the  view 
that  any  case  of  choroiditis  coming-  for  treatment  should 
have  the  Wassermann  test  applied.  A  considerable 
number  of  the  cases  were  syphilitic,  but)  a  good  number 
were  tubercular.  If  the  Wassermann  proved  positive, 
certainly  the  proper  treatment  was  an  energetic  course  of 
salvarsan  or  neo-salvarsan. 

With  regard  to  the  treatment  of  syphilitic  infants,  or 
of  young  children  who  might  show  early  symptoms  of 
congenital  syphilis,  many  of  these  children  were  in  a 
very  low  state  of  health,  probably  due  to  the  endo-toxins 
which  were  circulating  in  the  system  in  association  with 
the  life-cycle  of  the  spirochaete,  and  he  thought  it  would 
be  a  very  dangerous  procedure  in  these  cases  to  inject 
anything  like  large  doses  of  these  arsenical  compounds, 
as  they  would  at  once  destroy  the  spirochajtes  and  increase 
the  endo-toxins.  Continuing  the  same  argument,  it  might 
be  that  in  cases  quoted  of  nervous  disease  following  the 
injection  the  lesion  existed  beforehand.  He  had  no 
doubt  such  cases  did  occur,  although  the  experts  who  had 
been  speaking  said  they  were  very  rare.  It  might  be 
that  in  those  cases  of  inflammation  of  the  cranial  nerves 
the  inflammation  had  already  begun,  and  that  the  neo- 
salvarsan    had    exaggerated     it     in     the    first    instance. 
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Further  treatment  with  neo-salvarsan  cured  the  condition. 
He  did  not  think  there  was  much  evidence  available  to 
lead  to  the  conclusion  that  salvarsan  and  neo-salvarsan 
were  dangerous  drugs  from  the  point  of  view  of  the 
production  of  inflammation  of  cranial  nerves. 

With  regard  to  the  treatment  of  parasyphilis^  since  he 
had  been  employing  mercurial  inunction  more  vigorously 
than  formerly,  he  had  been  very  much  struck,  in  the 
cases  of  paralysis  of  the  ocular  nerves,  modified  ophthal- 
moplegia, ptosis,  diplopia,  etc.,  by  the  improvement 
brought  about  by  mercurial  inunction.  He  was  not 
surprised  to  hear  that  the  effects  of  the  arsenic  compounds 
were  not  particularly  good  in  these  cases.  But  Colonel 
Harrison  mentioned  one  interesting  case  of  paraplegia  in 
a  soldier  in  which,  contrary  to  what  he  (Mr.  Cross)  had 
just  said,  a  rapid  improvement  took  place  after  injecting 
neo-salvarsan.  He  Avould  say,  however,  that  paraplegia 
might  be  an  early  expression  of  the  syphilitic  poison,  i.e. 
that  it  probably  sometimes  occurred  in  a  fairly  early  stage 
of  syphilis.  The  man  might  have  had  an  early  gumma, 
or  some  lesion  of  syphilitic  nature  pressing  on  a  part  of 
his  spinal  cord.  Such  a  case  would  not  be  absolutely 
analogous  to  those  ordinary  conditions  of  paraplegia  seen 
in  civil  life  and  practice.  His  feeling  was  that  an  early 
.stage  of  syphilitic  disease,  whatever  its  nature,  required 
the  use  of  salvarsan  or  neo-salvarsan,  and  that  in  the  later 
stages,  in  which  the  activities  of  the  spirochaetes  were  at 
an  end,  the  requirement  was  not  so  much  the  arsenical 
preparations  as  the  vigorous  use  of  mercury  followed  by 
iodides. 

Of  course  the  subject  was  so  wide  that  one  might 
continue  debating  it  from  many  points  of  view,  but  he 
would  like  to  say  a  few  words  about  congenital  syphilis. 
Of  that  ho  had  had  some  very  remarkable  cases  of  the 
great  value  of  neo-salvarsan.  A  little  girl,  a3t.  8  years, 
was  brought  to  him  with  well-marked,  acute  interstitial 
keratitis  in  one  cornea,  and  with  a  similar  condition  com- 
mencing in  the  other.      It  seemed  to  bo  a  case  calling  for 
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very  energetic  treatment ;  his  colleague,  Dr.  Nixon,  injected 
a  small  dose  of  neo-salvarsan  into  each  buttock.  AVitliin 
a  week  the  child  showed  improvement,  and  the  one  injec- 
tion aborted  the  attack  just  commencing  in  the  other  eye. 
In  the  worse  eye  all  the  acute  symptoms  ceased,  leaving, 
of  course,  the  hazy  cornea  which  was  a  sequel  of  the 
inflammation.  A  further  injection  was  given  later,  with 
further  excellent  result.  There  could  be  no  doubt  that 
in  such  cases  his  colleagues  would  be  well  advised  to  use 
neo-salvarsan  in  small  doses.  He  believed  that  cures  in 
children  of  six  or  seven  years  of  age  or  older  would  prove 
to  be  much  more  rapid  than  formerly  under  the  new 
treatment.  Under  mercury  the  first  attack  was  often  of 
several  months^  duration,  and  serious  permanent  damage 
to  the  eye  resulted  from  this  long  continuance. 

Many  of  these  cases  showed  frequent  recurrences  of 
eye  inflammation,  and  each  attack  damaged  more  ocular 
tissue.  Many  of  these  patients  when  grown  up  became 
almost  blind  from  scarred  cornea,  synechias,  iris-bombee, 
staphyloma,  etc.,  with  deafness  and  apparently  a  hopeless 
condition  of  ill-health.  In  several  of  these  adults  the 
injection  of  salvasan  had  acted  like  a  miracle,  after 
mercury,  tonics,  and  change  of  air  had  failed,  although 
they  appeared  to  be  cases  in  which  no  good  could  result. 
Much  of  the  damage  in  the  eyes,  of  course,  was  permanent, 
but  considerable  improvement  of  sight  took  place,  and  the 
improvement  in  general  health  was  very  marked. 

The  last  case  of  the  kind  he  had  was  that  of  a  poor 
young  lady  who  came  in  a  most  terrible  condition  ;  she 
was  so  depressed  that  her  mind  seemed  failing.  One  or 
two  injections  of  neo-salvarsan  relieved  her  mind, 
strengthened  her  body,  increased  her  weight,  and 
improved  her  sight. 

Mr.  Gray  Clegg 

said  that   up  to   the   end   of   1915  he  had  treated  by  tlur 
newer  methods  fifty-nine  cases  of  various  types  of  ocular 
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syphilis,  and  of  those  he  had  traced  forty-four,  twenty- 
seven  of  which  showed  distinct  improvement.  With 
regard  to  keratitis  diffusa,  his  own  experience  had  not 
been  very  unsatisfactory.  After  the  injection  the  pain 
subsided  in  a  few  days,  lacrymation  disappeared  in  a 
week,  and  in  a  fortniglit  photophobia  vanished  ;  further, 
visual  activity  resulted  later.  The  arsenical  compounds 
used  had  been  salvarsan,  neo-salvarsan,  and,  more  recently, 
galy].  Galyl  seemed  to  possess  an  advantage  over  the 
otlier  forms  in  that  smaller  doses  were  required,  and  it 
was  less  toxic.  In  children  it  had  been  given  intra- 
muscularly and  in  adults  intravenously  *  without  any 
marked  constitutional  disturbance.  But  when  it  was 
injected  intramuscularly  into  adults  there  was  pain  and 
stiffness  for  some  days ;  in  two  cases  the  temperature  Avas 
raised  and  one  had  jaundice.  He  would  like  to  hear 
from  the  openers  what  was  the  effect  of  the  salvarsan 
upon  the  Wassermann  reaction  in  children  with  diffuse 
keratitis.  In  his  own  experience  it  had  very  little  effect 
on  the  Wassermann  reaction  in  children  ;  it  remained 
strongly  positive  in  the  congenital  syphilis  cases,  although 
the  lesion  improved. 

Sir  George  Berry 

said  he  would  not  have  taken  part  in  this  discussion  but 
for  the  remarks  which  fell  from  Mr.  Lawson.  He  had 
never  treated  interstitial  keratitis  with  antisyphilitic 
remedies,  as  he  had  never  believed  in  the  antisyphilitic 
treatment  of  that  disease.  The  fact  was,  he  held  that 
interstitial  keratitis,  which  was  merely  a  manifestation  in 
the  cornea  of  disease  lying  deeper  in  the  eye,  was  a 
disease  which  showed  a  natural  course  towards  recovery. 
And  although  in  certain  cases  he  had  been  obliged  to 
resort  to  tuberculin  treatment,  he  had  never  given  for 
these  patients  antisyphilitic  treatment. 

What    he    wished    to    say    concerning    Mr.    Lawson's 
remarks  was  to   emphasise  the  importance  of  recognising 
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■diffi'i'oiit  origins  of  diseases  of  tlio  eye  from  wluit  was 
often  sii])postMl  to  be  their  origin,  namely,  sypliilis.  Just 
as  tlie  negative  Wasserniann  reaction  did  not  exclude 
sypliilis  in  a  case,  so  tlie  ])ositive  reaction  did  not  l)y  any 
means  show  that  the  condition  in  the  eyeball  wliich  one 
•was  called  upon  to  treat  was  of  sypliilitic  natur(^  lie 
believed  that  in  vci-y  many  cases  the  eye  condition  was 
not  syphilitic.  On  that  point  he  felt  entirely  at  one  with 
Mr.  Lawson. 

He  agreed  with  the  i*resident  tliat  the  Society  was 
greatly  indebted  to  those  military  ofhcers  who  liad  spoken 
for  coming  and  giving  the  results  of  their  enormous 
■experience  in  connection  with  the  new  methods  of 
treating  syphilis.  And  though  he  was  himself  an 
ophthahnic  surgeon,  he  thought  such  men  were  in  a  better 
position  to  gauge  the  effect  of  these  remedies,  even  in 
syphilitic  eye  cases,  tlian  ophthalmologists,  because,  as 
practical  syphilologists,  they  saw  cases  in  which  more  or 
less,  evidently,  the  eye  symptoms  were  due  to  syphilis, 
whereas  the  ophthalmic  surgeon  often  was  dealing  with  a 
mixed  infection,  or  with  something  having  no  connection 
.at  all  with  syphilis. 

Mr.  A,  L.  WniTEiiEAi)  ^ 

said  he  had  had  only  one  fatal  case,  and  that  was  after 
two  injections  of  galyl  had  been  given.  The  patient  was 
a  middle-aged  woman  with  chronic  iritis,  obviously 
syphilitic.  She  gave  a  strongly  positive  Wasserniann. 
Between  the  two  injections  there  was  an  interval  of  a 
fortnight.  Two  or  three  weeks  after  the  second  injection 
she  developed  dermatitis,  enteritis,  wasting,  and  died 
•eight  weeks  after  the  first  injection. 

With  regard  to  interstitial  keratitis,  at  his  hospital  there 
was  apparently  an  extraordinary  number  of  these  cases ; 
almost  invariably  there  were  three  or  four  cases  of  the 
kind  under  his  care  at  the  same  time.  AVhen  he  was 
house  surgeon  at  that  hospital,  of  his  two  chiefs,  the  late 
Mr.  Hewetson  and  ^fr.  Xunnely,  one   treated  these   case 


56  THE    TREATMENT    OF    SYPHILITIC    EYE    AFFECTIONS. 

by  syndectomy,  and  the  other  adopted  mercurial  inunction, 
etc.,  and  he  could  not  tell   the  difference  in  the   ultiniato 
results,    although    he     had    then    more    opportunities    of 
following  the  cases  up  than  had  those  officers  themselves. 
In  his  present  cases  he  invariably  had   the   Wassermann 
reaction  taken,  and  then  the  von  Pirquet  was  done,  and  a 
general  and  careful  examination  of   the   whole  body  was 
made    in    the   search   for    evidence   of   either  syphilis  or 
tubercle;   and  in  treatment  he  had  been  guided  accordingly. 
He  had  frequently  found  great  help  in  diagnosis  from  the 
presence  of  the   chronic   painless  fluid    effusions   into  the 
knee-joint,  which  were  originally  mentioned  by  the  late 
Sir  Jonathan  Hutchinson.      If  the  Wassermann  was  found 
to  be  positive,  he  had  three  injections  of  salvarsan  given,, 
at  intervals  of  a  fortnight,  and  then  mercurial  inunction 
started  straight  aAvay,  with  syrup  of  iodide  of  iron  inter- 
nally, in  large  doses.      It  was   difficult  to  judge   as  to  the 
benefit    from   particular  cases.      Certain   cases  seemed  to 
improve  in  a  most   extraordinary  way.      Other    cases   he 
had  had,  like   Mr.    Cross    mentioned,  in   which    injections 
had    not  been   adopted,  and  yet  apparently  improvement 
had  ensued  in  the  same   gratifying  way.      He   had  had 
four  cases  in  which    the  other   eye    was    affected,   either 
during  or  after  a  series  of  injections.      A   very  striking 
instance  was  one  now  under  his  care.      It  was  that   of  a 
girl,  whom  he  saw  within  a  week  of  the  onset  of  the  first 
symptoms  in  one  eye.      She  was  given  three  injections,  at 
intervals    of    a    fortnight^    and    these    were    followed    by 
inunctions   of    mercury.      Between    the   second  and  third 
injections  trouble   commenced  in  the  other    eye^  and   the 
eye  first  affected   steadily    went   to    the   bad ;   the  whole 
cornea    became    opaque    and    vascularised,     and    it    was 
scarcely  possible  to  differentiate  between  the  sclerotic  and 
the   cornea.      Precisely  the   same    occurred   eventually  in 
the  other  eye,  and  in  spite   of  the  most  active  treatment 
he  could  adopt.      He  had  had  three  other  cases  in  which 
the  second  eye  had  become  affected  subsequently  to  a  full 
course  of  salvarsan  treatment  followed  by  mercury. 
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With  regard  to  relapses,  lie  thought  tliey  invariably 
started  where  the  disease  left  off,  i.  r.  if  a  lelapse  occurred 
two  years  after  the  original  synj})toins,  it  might  start  with 
condylomata,  just  at  tlu?  stage  which  was  cut  short  Ijy  the 
treatment  which  had  been  given. 

Dr.  (iKORGE  Mackay 

said  he  was  very  glad  Mr.  Lawson  liad  brouglit  up  the 
subject  of  mixed  infections.  Such  were  not  unknown  in 
Scotland,  and  the  English  had  had  an  opportunity  of 
hearing  about  the  subject,  at  the  British  Medical  Associa- 
tion meeting  at  Liverpool  four  years  ago,  when  the  speaker 
introduced  a  discussion  on  the  treatment  of  eye  diseases 
by  tuberculin,  and  drew  special  attention  to  the  importance 
of  recognising  mixed  infections.  Tn  the  ]:)aper  which  he 
subsequently  published  ^  would  be  found  an  illustration  of 
von  Pirquet^s  reaction  obtained  in  a  case  associated  with 
the  congenital  form  of  specific  disease.  This  recognition 
was,  no  doubt,  most  important,  and  some  of  the  dis- 
appointing results  from  more  directly  antisyphilitic 
treatment  in  these  cases  must  be  due  to  the  overlooking 
of  a  possible  tubercular  cause  in  conjunction  with  the 
syphilitic,  or  the  confusing  of  one  with  the  other. 

With  regard  to  the  question  of  the  efficacy  of  the  new 
arsenical  remedies  his  personal  experience  was  small, 
because  he  ag-reed  with  Mr.  Browning'  that  wdien  the 
ophthalmic  surgeon  got  a  case  of  early  syphilitic  disease, 
the  proper  course  was  to  send  it  to  the  sy philologist,  so 
that  the  systemic  treatment  could  be  carried  out.  There 
was  great  risk  otherwise  that  such  a  case  might  pass  into 
a  condition  of  negligence  at  a  later  stage,  with  all  the 
serious  consequences  that  this  entailed.  Just  as  on  the 
previous  day  he  had  urged  the  importance  of  early 
removal  of  foreign  bodies  from  the  eye,  so  there  could 
be  no  doubt  that  as  regards  a  toxic  condition  in  the  eye,, 
the  early  treatment  of  exudates  was  a  matter  of  great 
importance,  and  this  should  be  strongly  impressed  upoiL 
*  See  BHt.  Med.  Jovni.,  Ootobor  lOtli.  1012. 
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the  syphilologist  to  whom  the  case  might  be  referred.  Half 
the  battle  which  the  ophthalmic  surgeon  had  to  fight  in 
these  cases  was  concerned  with  the  scars  and  cicatrices 
t\nd  opacities  left  after  the  active  disease  has  subsided, 
and  because  of  the  loss  in  vision  greater  care  was  necessary 
to  prevent  in  the  eye  an  amount  of  tissue  damage  which 
in  other  parts  of  the  body  would  be  deemed  of  no  con- 
sequence. 0 

AVith  regard  to  the  clearing  up  of  the  vitreous  under 
-salvarsan,  he  had  a  notable  instance  of  that  in  the  person 
of  a  bank  clerk  from  South  Africa,  who  had  been  badly 
infected  with  syphilis.  He  was  carefully  treated  there  by 
Dr.  Wood,  by  prolonged  mercury  and  iodide  treatment. 
The  patient  returned  to  this  country  with  vision  very 
defective,  chiefly  due  to  opacities  in  the  vitreous.  That 
case,  though  it  had  been  so  long  under  treatment,  gave  a 
positive  Wassermann  reaction.  Still,  the  vision  improved 
very  much,  from  groping  vision  to  §  and  J.  1  after  two 
intramuscular  injections  of  salvarsan,  in  the  earliest  form 
in  which  that  drug  was  supplied.  As  to  the  occurrence 
•of  bad  results  from  the  newer  methods,  he  had  not  seen 
anything  very  serious.  The  man  mentioned  above,  whose 
vitreous  cleared  up,  became  an  inmate  of  an  asylum  later, 
and  died  of  general  paralysis  of  the  insane,  despite  con- 
tinued attention  and  the  recognition  of  the  syphilitic 
origin  of  his  troubles. 

Another  case,  an  elderly  woman,  complained  very  much 
of  prolonged  pains  in  the  lumbar  region  and  sensations  of 
stiffness  which  affected  her  for  months  after  two  injections 
of  salvarsan  had  been  given  to  her  in  the  gluteal  region. 
In  this  case  no  satisfactory  intravenous  injection  could  be 
given  owing  to  the  difficulty  of  finding  a  suitable  vessel 
near  the  surface  of  her  limbs,  even  though  sought  for  by 
•dissection. 

Mr.  J5iCKEKT0N   (Liverpool) 

said  he  had  had  but  little  experience  of   the  treatment  of 
•ocular  syphilis   Ijy  the    new  drugs.      J3ut  recently  he  had 
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]i;i(l  Olio  case  \vliicli  1i;hI  hccii  trcjitcd  l)y  a  colleng-iie  witli 
^'alyl,  and  t licreforci  Ik;  Iclt  il  liis  duty  t(i  inciitioii  tlio 
case.  It  wjis  tliat  ot"  a  woman,  tet.  25  years,  wlio  looked 
initcli  older,  and  ])resonted  lierself  with  a  definite  optic 
neuritis,  witli  some  diplo])ia.  and  associated  with  lieadaclie 
iind  nausea.  A  Wassermann  reaction  was  done  at  once, 
and  proved  negative.  'J'liinking  it  a  case  in  wliicli  a 
tlecompression  operation  mio-ht  be  advisable  in  tin;  interests 
of  the  patient's  vision,  wliicli  was  rapidly  becoming  worse, 
lie  reported  the  case  to  his  colleague,  Mr.  Cliulmley,  who 
-considered  it  syphilitic,  and  gave  five  injections  ot"  galyl, 
associated  with  treatment  by  mercury  and  iodide  of 
potassium.  Vision,  however,  had  still  continued  to  go 
down  steadily,  and  although  tlie  ophthalmoscopic  signs 
w^ere  slowly  settling  down,  the  ])atieiit  had  been  left  with 
more  or  less  atrophy,  and  now  had  only  perception  of 
light.  The  case  was  presumed  to  be  one  of  intracranial 
gumma,  and  he  did  not  know  whether  members  would 
regard  it  as  an  instance  of  success  with  galyl  or  not.  He 
could  not  regard  it  as  a  surgical  success,  because  he 
'thought  a  decompression  operation  might  have  been  done. 

RErLip]S  BY  Openeks  of  Discussion. 

Mr.  Lawford,  in  reply,  remarked  that  he  would  like  to 
say,  in  the  first  place,  that  the  discussion  which  had  just 
taken  place  had  been  of  great  interest,  and  to  himself,  at 
least,  very  instructive.  He  referred  specially  to  the 
remarks  which  had  been  made  by  Colonel  Harrison  and 
•Colonel  Lane. 

He  agreed  with  Captain  Browning's  criticisms  of 
ophthalmic  surgeons  and  their  treatment  of  ocular  syphilis, 
but  he  was  more  inclined  to  blame  the  patient  than  the 
surgeon ;  he  had  found  it  exceedingly  difficult  to  get 
])atients  who  had  been  cured  of  iritis  to  continue  with 
.antisyphilitic  treatment,  at  the  hospital  or  under  their  own 
medical  man.  After  a  week  or  so  in  the  out-patient  room, 
■such  patients   usually  ceased   their  attendance  under  the 
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belief  that  when  their  ocular  symptoms  improved  or 
disappeared  they  were  rid  of  the  disease.  The  officers  of 
hospitals  might,  he  thought,  well  place  the  matter  more 
fully  and  clearly  before  these  patients. 

Mr.  Arnold  Lawson's  remark,  concerning  the  possibility 
of  a  tuberculous  infection  being  present  in  children  with' 
obvious  signs  of  congenital  syphilis,  deserved  careful 
consideration.  It  was  a  possibility  to  which  most  of  the 
members  were  probably  alive,  especially  in  cases  of  severe 
interstitial  keratitis  in  badly  nourished  children.  He  had 
been  in  the  habit  of  making  careful  investigation  from- 
that  point  of  view. 

He  would  leave  Mr.  Gray  Clegg's  question  of  the  effect 
of  salvarsan  on  interstitial  keratitis  to  be  answered  by 
Captain  Browning,  as  he  did  not  feel  himself  to  be  in  a 
position  to  reply  to  it. 

Mr.  Whitehead's  cases  were  in  accord   with  what   had- 
been   published,  namely,   that   the   influence  of  salvarsan 
treatment  in  preventing  invasion    of  the   second  eye   was 
not   very  strong.      Mr.  Whitehead   had,   as   he   narrated,, 
four  cases  in  which  the  second  eye  became  involved  while 
the  patient  was  undergoing  treatment  by  injections. 

Mr.  Richardson  Cross  spoke  highly  of  the  results  of 
salvarsan  treatment  of  interstitial  keratitis  in  children, 
and  he,  Mr.  Lawford,  was  very  glad  he  had  been  so 
successful.  His  own  experience,  as  he  said  in  his  paper, 
had  been  very  limited,  and  it  had  not  been  very 
encouraging,  but  he  intended  to  make  further  trial  of  it. 

Captain  Bkowning,  in  reply,  said  that  in  regard  to 
interstitial  keratitis,  he  also  had  seen  at  least  five  cases 
in  which  interstitial  trouble  developed  in  the  other  eye 
during  the  carrying  out  of  an  intensive  course  of  treat- 
ment with  salvarsan  or  one  of  its  derivatives.  He  was 
sorry  Dr.  Wallis  had  not  joined  in  the  debate,  because 
that  gentleman  liad  studied  the  effects  of  salvarsan  in 
interstitial  cases.  He,  the  speaker,  and  his  colleagues 
had  had  some  extraordinarily  good  results  in  interstitial- 
keratitis,  cases  which    had    cleared   u])    rapidly  from    the 
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first  dose.  But  if  lie  were  asked  wliether  salvarsan  was 
of  any  use  for  interstitial  keratitis,  ho  would  reply  **  No/^ 
because  the  number  of  such  cases  which  did  well  under  it 
was  so  small  that  it  might  have  been  an  accident  or  a 
coincidence  that  they  did  do  well. 

With  regard  to  the  question  of  interstitial  keratitis 
being  a  combination  of  syphilitic  and  tubercular  disease, 
he  had  no  evidence  of  that  to  offer  at  all.  One  had  always 
known  that  tubercular  conditions  were  always  very  much 
worse  in  syphilitics ;  many  cases  of  syphilis  occurred  in 
persons  who  wore  actively  tuberculous.  It  was  difficult 
•  to  say  whether  it  would  be  best  to  concentrate  on  the 
treatment  of  one  of  those  conditions  first,  and  then  attack 
the  residual  disease.  Syphilis  could  be  more  amply 
treated  as  a  disease  than  could  tuberculosis ;  and  if  the 
syphilis  in  these  mixed  cases  could  first  be  got  rid  of,  and 
then  the  tuberculosis  treated,  he  thought  better  results 
could  be  expected. 

With  regard  to  intramine,  he  had  had  the  opportunity 
of  treating  some  cases  with  that  drug,  and,  as  a  result,  he 
hoped  they  would  not  have  to  adininister  it  to  anybodv 
else.      He   agreed   that  it   should    have    a   fair   trial,  but 
whether  one  was  justified  in  submitting  any  human  bein**- 
to  the   pain   which  followed    its    injection,  he  very  much 
doubted.      The    patients    on   whom    he   tried    it   were  all 
extraordinarily    good    ones  ;    they    never    grumbled,    but 
after  each  dose  they  were  incapacitated  for  a  week  to  ten 
days,  because  the  pain  from  the  injection   was  so  intense  ; 
and  most  of  the  substance  was  coming  out   through  their 
backs  now,  but  seemed  to  have   had  no   effect   upon  their 
disease,  and   their  sores   were  examined   every  day  most 
minutely  for  the  presence   of  spirochaates,  but,  as  far  as 
they  could  ascertain,  the  substance   did   not   affect   them. 
With  regard  to  the  combination  of  intramine   with    ferri- 
vine,  that  had  been  also  tried  later,  and  the  patients  were 
always  extremely  sick.      One  man   to  whom  it  was  ""iven 
was  so  ill  that  he  spent    most  of  his  time  in  the  lavatory. 
Another    extremely  important    point  with    ferrivine    was 
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that  it  did  not  kill  .  the  spirocha3tes  within  two  days, 
whereas  with  other  new  substances,  such  as  *15  grni. 
of  luargol,  one  had  not  been  able  to  find  spirocha3tes 
within  twenty-four  hours  after  the  injections.  Soma 
people  were  suggesting  that  luargol  should  be  given  in 
small  bulk.  He  had  now  given  luargol  in  a  number  of 
cases,  and  so  claimed  to  have  acquired  some  skill  in 
giving  it,  and  in  every  case  in  which  he  had  administered 
it  in  the  concentrated  form  the  patient  got  thrombosed 
veins,  most  of  them  from  the  wrist  to  the  shoulder,  that 
was,  after  giving  it  in  20  c.c.  at  least ;  therefore  they 
had  ceased  giving  it  in  small  bulk.  It  was  now  given  in 
100  to  150  c.c.  in  water.  It  was  an  inky-looking  fluid, 
and  it  was  very  painful  when  put  under  the  skin. 
Probably  that  was  due  to  the  antimony  in  it,  and  it  had  to 
be  carefully  filtered.  The  reaction  after  it  was  practically 
nil,  except  for  the  thrombosed  veins. 

With  reference  to  the  effect  of  "  606  ''  on  the  Wasser- 
mann  reaction  in  these  cases,  it  did  not  have  any  effect  > 
it  seemed  almost  impossible  to  get  a  negative  Wassermann 
reaction,  no  matter  how  much  "  606 ''  were  given,  in  the 
cases  of  interstitial  keratitis.  In  those  cases  probably 
treatment  by  means  of  mercury  was  very  much  better. 
Intensive  mercurial  inunction  was  far  and  away  the  best 
method  of  securing  a  negative  Wassermann  in  these  cases^ 
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AND  ORIUT,  W  JTll  SPECIAL  JIKFKKKXCK  TO 
PROdXOSlS   AND   'rRKA'rMl':X^I\ 

Opening  Papek'. 

By  A.  L.  Whitehead. 

In  large  industrial  centres  the  penetration  of  the  eye- 
ball and  of  the  orbit  by  foreign  matter  is  of  frequent 
occurrence. 

Since  August,  1914,  ophthalmic  surgeons  have  unfortu- 
nately had  many  and  varied  opportunities  of  seeing  similar 
cases  under  widely  different  conditions,  and  have  also  been- 
called  upon  to  treat  a  large  number  of  cases  presenting 
novel  features. 

In  civilian  life  pieces  of  mefeal  (steel,  iron,  brass,  tin,, 
and  lead,  especially  as  shot),  glass,  stone,  wood,  coal, 
portions  of  pencils  of  slate,  graphite,  or  aniline  ink  may 
penetrate  the  eye  or  orbit,  being  driven  in  by  external- 
violence  from  a  variety  of  causes.  Sometimes  a  foreign 
body,  as  an  eyelash,  may  be  carried  into  the  eye  with  the 
penetrating  substance  and  be  left  behind  after  its  with- 
drawal. Small  portions  of  grit,  stone,  quartz,  etc.,  rarely 
penetrate  the  cornea  or  sclerotic  except  when  driven  in 
by  explosive  violence,  as  in  blasting  accidents. 

Small  portions  of  metal  may  fly  from  tools  or  other 
industrial  implements  with  great  velocity  and  may  enter 
the  eye  or  even  pass  entirely  through  the  globe. 

It  has  been  reserved  for  our  later  experience  to  demon- 
strate the  extraordinary  penetrating  })ower  of  metals  or 
fragments  of  stone,  etc.,  when  propelled  by  high  explosives. 
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A  foreign  body  which  has  penetrated  into  the  interior 
•of  the  eye  may  drop  down  into  the  lower  angle  of  the 
anterior  chamber  or  be  caught  in  the  iris,  or  may  remain 
embedded,  in  the  lens,  or,  passing  through  the  lens  or 
entering  the  eye  behind  the  lens,  maybe  suspended  in  the 
vitreous. 

If  it  passes  through  the  vitreous  it  may  be  entangled 
in  the  retina  or  choroid,  or  embedded  in  the  sclerotic,  or 
even  pass  through  into  the  orbital  tissues  behind. 

Much  more  rarely  a  foreign  body  may  penetrate  the 
orbit  through  the  lids  or  through  the  conjunctiva  without 
penetrating  the  eyeball,  and  even  without  injuring  the 
globe,  although  some  bruising  of  the  eye  is  commonly 
found  with  intra-ocular  htBmorrhage  or  other  injury  to  the 
interior. 

In  military  cases  a  bullet  or  portion  of  shell  may  be 
found  in  the  orbit,  having-  reached  this  point  from  any 
part  of  the  head. 

The  prognosis  and  treatment  of  an  eye  containing  a 
foreign  body  must  depend  upon  a  variety  of  factors  : 

(1)  The  introduction  of  septic  organisms  with  the 
foreign  body.  Fragments  of  glass  and  porcelain  are 
often  aseptic,  and  pieces  of  metal  may  have  been  sterilised 
by  heat.  If,  however,  virulent  septic  organisms  are 
introduced  with  the  foreign  body,  suppuration  is  certain 
and  the  loss  of  the  eye  inevitable. 

(2)  The  size  of  the  substance.  A  large  fragment 
causes  so  much  disorganisation  of  the  eye  as  to  necessitate 
enucleation,  and  naturally  with  a  smaller  piece  the  dis- 
turbance of  the  intra-ocular  structure  is  proportionately  less. 

(3)  The  site  and  depth  of  penetration.  In  all  classes 
of  cases  it  may  be  very  definitely  stated  that  the  prospects 
of  preservation  of  the  eye  and  restoration  of  vision  are 
inversely  proportionate  to  the  depth  of  penetration  of  the 
foreign  substance. 

(4)  The  nature  of  the  substance.  It  is  calculated  that 
in  civil  life  in  75  per  cent,  of  all  cases  the  substance  is  of 
steel  or  iron,  and  therefore  more  favourable  for  removal. 
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(a)  Coiisidoriii^-  iirst  tlio  ii()n-iii;i;^iiotic  bodies,  tho 
removal  of  such  a  foreign  body  with  preservation  of 
useful  vision  is  extremely  difficult  unless  it  is  visible  from 
the  front. 

If  in  the  anterior  chamber  it  is  sometimes  possible  to 
remove  a  small  body  with  or  without  a  portion  of  the  iris. 

I  have  in  this  way  been  able  to  remove  fragments  of 
brass,  and  on  one  occasion  a  small  piece  of  coal. 

If  lying  in  the  lens  it  may  be  possible  to  remove  it 
with  the  traumatic  cataract  which  has  been  caused  by  its 
presence. 

If  in  the  vitreous  successful  removal  becomes  much 
more  difficult.  I  have  on  one  occasion  removed  a  frag- 
ment of  brass,  but  vision  was  lost  although  the  eyeball 
was  saved. 

Pieces  of  glass  may  apparently  remain  in  the  eye  for 
many  years  without  causing  symptoms. 

I  remember  seeing  at  Moorfields  some  years  ago  a 
chemical  lecturer  or  assistant  who  had  a  piece  of  silvered 
glass  driven  into  the  eye  by  a  fulminate  of  mercury 
explosion;  he  had  good  sight  in  the  eye  at  that  time,  but 
the  subsequent  history  of  the  case  I  do  not  know. 

I  have  had  under  my  personal  observation  a  case  where 
a  fragment  of  glass  has  been  in  the  capsule  of  the  lens  for 
fifteen  years,  the  lens  remaining  transparent  and  the  eye 
quite  free  from  irritation,  with  perfect  vision. 

A  fragment  of  glass  or  porcelain  or  other  non-irritating 
substance  may  become  encapsuled  and  remain  quiescent 
for  an  indefinite  period,  but  if  in  the  vitreous  subsequent 
cicatricial  changes  and  detachment  of  the  retina  will  cause 
loss  of  vision  and  possibly  shrinking  of  the  globe. 

Copper,  unless  actually  embedded  in  the  lens,  always 
sets  up  localised  suppuration  with  necrosis  of  tissue,  and 
if  in  the  vitreous,  phthisis  bulbi. 

{}))  The  treatment  of  magnetic  penetrating  foreign 
bodies,  must  also  largely  depend  upon  the  site  and  depth 
of  penetration. 

In   some  cases  the   foreign  body  can  be  seen  by  direct 
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inspection,  in  others  the  localisation  is  assisted  by  noting* 
the  point  of  penetration,  and,  Avhere  present,  the  corre- 
sponding wound  of  the  iris  or  lens. 

Where  the  penetration  has  taken  place  behind  the  lens, 
the  foreign  body  can  sometimes  be  seen  b}^  ophthalmo- 
scopic examination. 

A  magnetic  needle  working  on  the  galvanometer 
principle  may  be  used  to  detect  the  presence  of  a  small 
magnetic  foreign  bod3^ 

The  localisation  by  the  X  rays  is,  of  course,  the  most 
valuable  of  all  methods  Avhere  direct  visual  examination  is 
not  possible  and  when  the  foreign  body  is  opaque  to  these 
rays. 

The  work  in  this  direction  by  Sir  Mackenzie  Davidson 
is  very  well  knou^n,  and  since  he  himself  will  take  part  in 
the  discussion  I  shall  not  deal  further  with  this  section. 

The  use  of  the  telephone  probe.  This  would  not  be  of 
much  assistance  in  the  eyeball  itself,  but  in  the  orbit  might 
be  of  great  value. 

As  to  the  value  of  the  giant  magnet  in  the  treatment 
of  these  cases  there  may  be  some  variety  of  opinion,  and 
I  should  like  to  raise  the  point  as  to  the  relative  value  of 
the  hand  and  giant  magnet.  Personally  I  use  a  very  large 
giant  magnet  which  was  presented  to  my  hospital  by  a 
grateful  private  patient  of  mine  ;  it  is  so  arranged  that  it 
can  be  brought  to  the  patient  at  different  angles,  and  is 
not  fixed  as  is  the  plan  in  some  hospitals. 

I  frequently  use  a  general  anaesthetic  and  so  avoid 
slight  involuntary  movements  of  the  patient  which  some- 
times occur  when  the  current  is  turned  on. 

I  prefer  to  have  the  magnet  entirely  under  my  own 
control  by  a  foot-switch. 

If  the  steel  is  in  the  vitreous,  in  most  cases  I  prefer  to 
make  a  conjunctival  flap,  puncture  the  sclerotic  behind 
the  ciliary  region  by  a  Graefe^s  knife,  and  insert  the  point 
of  the  giant  magnet,  keeping  the  current  on  as  it  is  with- 
drawn. In  this  way  I  am  satisfied  that  better  results  are- 
obtained. 
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A  piece  of  steel  or  iron  if  K-I't  in  tlie  eye  will  .sooner  ov 
later  set  up  tin;  ])i;ifinentjiry,  iiiHaminatory,  and  dej^enera- 
tivi?  (•liaii<»*e.s  known  its  siderosis  Ijiiihi. 

The  onset  oF  syni))atlietic  irido-C3'clitis  .secondary  to  tlie 
retention  of  a  foreign  body  in  tlie  exciting  eye  is  not 
common  in  tlie  ex})erience  of  my  hospital. 

As  a  ruh>  the  ecjndition  of  the  injured  eye  is  such  as  to 
call  for  enucleation,  if  the  foreign  body  cannot  be  removed. 

Personally  I  should  be  inclined  to  hiy  down  a  definite 
rule  that  an  injui-ed  eye  without  useful  vision  should  be 
enucleated  if  there  is  any  sus])icion  of  the  presence  of  a 
foreign  body. 

If  the  eyeball  has  been  perforated  by  a  foreign  body 
which  has  penetrated  the  posterior  segment  of  the  globe 
and  passed  outwards  into  the  orbit,  it  would  be  a  point 
for  consideration  whether  the  eyeball  should  be  removed. 

As  a  rule  the  destruction  of  the  eyeball  would  be  so 
extensive  under  such  circumstances  as  to  decide  the 
question. 

Small  sterile  fragments  of  metal  may,  however,  be 
driven  through  the  eye  by  explosive  violence  and  cause 
singularly  little  damage  to  the  eye.  On  two  occasions  I 
have  seen  the  globe  perforated  in  this  way,  once  by  a 
very  small  fragment  of  brass  from  a  percussion  caj),  and 
once  by  a  similar  fragment  from  a  hand  grenade. 

As  to  the  prophylaxis  of  entrance  of  foreign  bodies, 
various  precaution-s  must  be  taken  in  industrial  pursuits. 

Suitable  goggles  with  fine  wire  mesh  or  thick  glass 
should  be  worn. 

The  former,  however,  cause  much  interference  with 
vision  and  the  hitter  soon  become  dull  and  pitted,  so  that 
it  is  difficult  to  induce  the  workpeople  to  take  adequate 
precautions. 

Military  cases.  The  results  we  have  obtained  in  the 
ophthalmic  department  of  the  2nd  Northern  General 
Hospital  in  cases  where  the  eyeball  lias  been  penetrated 
by  foreign  bodies  are  distinctly  disappointing. 

In  a  large  percentage  of  cases  of   penetrating  injuries 
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the  eyeball  has  been  excised  at  a  hospital  in  France,  with 
removal  of  the  foreign  body  at  the  same  time. 

In  some  of  these  cases  a  persistent  sinus  exists,  and 
further  X-ray  examination  shows  the  presence  of  frag- 
Tnents  of  shell  in  the  orbit  necessitating  removal. 

If  a  foreign  body  remains  in  the  eye  it  is  rarely 
-magnetic ;  fragments  of  copper  or  brass  from  hand 
grenades  are  not  uncommon,  and  usually  set  up  chronic 
irido-cyclitis  with  degeneration  of  the  vitreous  calling  for 
enucleation.  Often  minute  fragments  of  sand  or  stone 
are  driven  into  the  eye  and  set  up  traumatic  cataract,  but 
the  removal  of  such  a  cataract  is  not  followed  by  improve- 
ment in  vision,  since  the  vitreous  is  usually  more  or  less 
opaque  and  the  retina  often  detached. 

In  some  cases  operative  interference  lights  up  a  chronic 
•irido-cyclitis  and  the  eyeball  subsequently  shrinks,  and, 
continuing  painful,  must  be  enucleated. 

In  one  case  at  present  under  my  care,  both  eyes  were 
penetrated  by  small  fragments  of  sand  ;  one  eye,  continuing 
blind  and  painful,  was  removed,  and  the  retina  found 
detached  with  several  particles  of  sand  encapsuled. 

In  the  other  eye  vision  three  months  ago  was  bare  per- 
<^eption  and  projection  of  light,  and  a  dense  cataract  was 
present. 

This  has  now  undergone  spontaneous  absorption,  leaving 
a  thin  capsule. 

The  man  can  now  recognise  individuals,  feed  himself, 
•etc.,  and  I  am  in  doubt  as  to  the  advisability  of  needling 
the  capsule,  since  any  operative  interference  may  light  up 
a  fresh  attack  of  irido-cyclitis. 

When  the  orbit  is  penetrated,  but  not  the  eyeball, 
Tision  may  be  unimpaired,  but  more  usually  there  is  an 
iiitra-ocular  haimorrliage  or  rupture  of  the  choroid  or 
detachment  of  the  retina. 

If  the  foreign  substance  is  not  giving  rise  to  pain  and 
-discomfort  or  setting  up  a  sinus  it  may  be  loft  alone,  since 
such  fragments  often  become  encapsuled  and  give  rise  to 
7\(j  symptoms. 
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Small  pieces  of  shell  entoriiif*'  the  face  are  quite 
different  in  their  effects  iroiii  siiuill  pieces  entering  the 
trunk  or  limbs. 

In  the  former  case  a  fairly  clean  wound  results  ;  in  the 
latter  portions  of  more  or  less  dirty  clothes  and  under- 
clothing are  carried  with  the  foreign  body  into  the 
wound. 

In  opening  this  discussion  1  have  not  attempted  to 
cover  the  ground  exhaustively  or  to  overwhelm  you  with 
statistics,  but  rather  to  bring  forward  some  points  from 
my  own  experience  in  a  large  industrial  centre  and  in  a 
military  base  hospital. 

The  experience  of  others  who  are  here  to-day  may  lead 
them  to  conclusions  contrary  to  mine,  and  in  eliciting  the 
different  views  of  the  members  of  this  Congress  this  dis- 
cussion will  have  its  chief  value. 


Opening  Paper. 

By  J.   Herbert  Parsons,  F.R.C.S. 

In  opening  a  discussion  on  such  a  comprehensive  sub- 
ject as  "  Foreign  Bodies  in  the  Eye  and  Orbit"  it  is  clearly 
inadvisable  to  attempt  to  cover  the  whole  of  the  ground. 
I  take  it  that  the  subject  includes  a  consideration  of  the 
anatomical  relations  of  the  eyeball  to  the  orbit,  and  of 
the  orbit  to  immediately  surrounding  structures.  Our 
knowledge  of  the  exact  relations  of  the  eyeball  to  the 
protective  orbital  bones  is  at  present  not  impeccable,  and 
had  time  and  opportunity  permitted  it  would  have  been 
well  worth  while  to  investigate  this  question  by  means  of 
a  series  of  appropriately  arranged  skiagrams.  It  would 
not  be  difficult,  I  think,  by  means  of  slips  of  lead-foil, 
inserted  in  the  cocainised  conjunctival  sac  to  arrive  at 
greater  accuracy  in  the  relations  of  the  living  eye  to  the 
bones.  We  should  thus  gain  a  better  idea  of  the  efficiency 
of  the  protective  structures  and  (^f  the  weak  sjiots  in   the^ 
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(M-bital  "  dug-out."  Tlie  vulnerability  of  tlie  eye  to  direct 
irontal  attack  is  obvious,  though  the  lids  afford  an  extra- 
ordinarily perfect  mechanism  for  defence  against  any  but 
Aery  forcible  onslaughts.  As  regards  flank  attacks,  the 
eye  is  least  protected  against  missiles  coming  from  a  direc- 
tion downwards  and  outwards,  though  in  this  case  the 
opposite  eye  is  well  shielded  by  the  nasal  '^  parapet.'^ 

We  may  now  consider  the  size  and  velocity  of  the  missile. 
Foreign  bodies  of  considerable  size,  travelling  with 
sufficient  velocity,  cause  so  much  destruction  that  the  eye 
is  irretrievably  injured  and  has  to  be  removed.  Such 
cases  offer  little  of  interest  to  the  purely  scientific  imagi- 
nation of  the  ophthalmologist.  The  problems  cluster 
around  the  smaller  missiles  and  their  bourne.  As  we 
know,  very  minute  particles  can  penetrate  the  cornea  or 
sclerotic  and  lodge  in  the  deeper  parts  of  the  eye.  I 
Avould  recall  to  your  minds  at  this  juncture  a  formula  of 
dj-namics  which  you  will  doubtless  recognise  as  an  old 
friend,  viz.  E  =  Imv-^.  This  formula,  being  interpreted, 
means  that  the  energy  of  a  body  in  motion  is  equal 
to  half  the  mass  into  the  square  of  the  velocity.  Now 
it  requires  a  considerable  amount  of  energy  to  penetrate 
the  fibrous  walls  of  the  globe,  and  the  mass  of  some  of 
these  minute  foreign  bodies  is  extremely  small.  Hence 
-one  may  obtain  some  idea  of  their  enormous  velocit3^ 
"This  is  not  a  point  of  merely  academic  interest.  It  has 
been  shown  that  rifle  bullets  are  sterilised  by  their  rapid 
transit  through  the  air.  This  fact  may  account  to  some 
extent  for  the  sterility  of  minute  intra-ocular  foreign 
bodies,  though  not  entirely ;  for  they  are  not  always 
sterile,  and  when  they  are  it  is  often  more  probably 
due  to  being  hot  when  emitted.  Their  irregularity  of 
shape  would  render  them  less  easily  sterilised.  Cseteris 
])arilms,  metallic  foreign  bodies  a])pear  to  be  more 
•commonly  sterile  than  those  made  of  other  substances, 
and  in  this  connection  it  is  interesting  to  note  that  when 
a  foreign  body  enters  the  eye  of  a  man  chipping  stone 
with  a  steel  chisel  it  is  generally  a  particle    of   the  chisel 
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and  not  of  tlio  stoiu^  'I'liis  fact  is  also  of  importance  in 
treatment,  as  steel  cjin  1)(;  removed  from  the  eye  by  a 
nia<^'-net,  whereas  stone  cannot. 

'J'hese  remarks  naturally  lead  us  on  to  the  consideration 
of  tliH  naturcof  tlie forcitjn  body,  'i'liis  is  very  various  jind 
affects  the  diaj^nosis,  pathological  ('ondition,  treatment, 
and  prof^nosis  ))rofoundly.  As  regards  diagnosis  it  is  only 
rarely  that  we  can  jictually  see  the  foreign  body  in  the 
eve  or  h;ivo  indubitable  proof  of  retention.  Jn  the 
absence  of  irrefragable  evidence  our  surest  test  is  skia- 
graphy, but  this  method  has  severe  limitations.  Rela- 
tively few  substances  are  opaque  to  X  rays.  Fortunately, 
by  far  the  greatest  number  of  intra-ocular  foreign  bodies 
are  composed  of  iron  or  steel,  which  gives  a  good  shadow. 
The  same  applies  to  lead,  which  is  unfortunately  a  not 
uncommon  interloper  during  the  game-shooting  season. 
During  the  war  we  have  become  familiar  with  metallic 
fragments  from  the  casing  of  riHo  bullets,  composed 
apparently  chiefly  of  nickel,  which  are  also  impermealde 
to  X  rays.  Particles  of  glass  commonly  fail  to  reveal 
their  presence  in  the  skiagram,  unless  we  are  dealing  with 
a  heavy  lead  ghiss,  such  as  some  bottles  are  made  of. 

Speaking  of  skiagraphy  leads  me  to  emphasise  most 
strongly  the  importance  of  accurate  localisation.  Various 
methods  are  in  use,  but  the  pnly  accurate  method  of  which 
1  have  had  ])ersonal  experience  is  that  devised  by 
Mackenzie  Davidson.  When  it  is  remembered  that 
accuracy  of  localisation  of  the  order  of  1  mm.  is  essential 
and  that  inaccuracy  of  this  amount  may  lead  to  the 
needless  sacrifice  of  an  eye  it  will  be  recognised  how 
culpable  any  carelessness  in  this  respect  is.  I  have 
recently  had  a  case  in  which  a  pellet  struck  the  eye  and 
caused  extensive  vitreous  ha3morrhage  and  other  changes. 
As  the  blood  became  absorbed  the  fundus  could  be 
examined,  although  there  were  rather  dense  vitreous 
opacities.  No  foreign  body  could  be  seen.  'J\vo  sets  of 
stereoscopic  skiagrams  were  taken  by  Sir  James  Mackenzie 
Davidson    and  seemed   to    show    that   the   shot   was   just 
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inside  the  globe.  Only  when  a  third  set  was  prepared 
with  every  precaution  was  it  definitely  proved  to  be  out- 
side. It  was  lying  in  contact  with  the  sclerotic  and  I  was 
able  to  remove  it  without  further  injury  to  the  eye.  An 
ordinary  X-ray  photograph  may  demonstrate  the  presence 
of  a  foreign  body,  but  it  is  practically  useless  for  any  but 
a  very  gross  type  of  localisation. 

The  influence  of  the  nature  of  the  foreign  body  on  the 
pathological  condition  set  up  in  the  eye  is  profound  and 
varied.  Thus,  it  was  shown  by  Leber  many  years  ago 
that  copper  causes  suppuration  even  in  the  absence  of 
pyogenic  organisms,  leucocytosis  being  set  up  by  chemical 
action.  Clinically,  however,  this  result  may  certainly  be 
delayed  for  a  very  considerable  period,  possibly  owing  to 
the  copper — usually  a  fragment  of  a  percussion  cap — being 
surrounded  by  a  wall  of  inflammatory  material  and 
encysted. 

Copper  in  the  lens  may  cause  little  reaction.  Wagen- 
mann  reports  a  case  in  which  a  particle  of  percussion  cap 
was  retained  for  twenty-seven  years  in  a  clear  lens;  cataract 
then  supervened  and  the  foreign  body  was  found  in  the 
extracted  nucleus.  This  is  further  evidence  in  favour  of 
the  usual  reaction  being  chemical,  for  such  changes  are 
very  slow  in  the  lens.  Another  fact  supporting  this 
explanation  is  that  even  in  severe  suppuration  induced  by 
copper  within  the  eye  the  inflammation  tends  to  cause 
shrinkage  of  the  globe  and  not  perforation.  Not  infre- 
quently, however,  the  reaction  is  so  severe  as  to  cause 
expulsion  of  the  foreign  body  from  the  eye.  The  pus 
formation  retrogrades  after  a  time  and  is  not  progressive. 
Only  very  rarely  does  a  copper  particle  become  encap- 
suled  with  restoration  of  useful  vision.  Sympathetic 
o])hthalmia  is  less  likely  to  follow  copper  foreign  bodies 
than  others,  probably  owing  to  the  intense  reaction 
(Leber) . 

Iron  is  also  dissolved  by  the  tissue  fluids  and  sets  up 
the  condition  known  as  siderosis  bulbi.  Tlie  earliest 
clinicnl  nianifcstntion  is  the  dc^])osit  of  iron  in  the  anterior 
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capsular  colls  of  tho  lens.  Tlioso  arc  not  affected 
uniformly,  l)ut  oval  patclics  of  the  rusty  deposit  are 
arranged  radially  in  a  ring  corresponding  with  the  edge 
of  tlie  dilated  pupil.  'J'his  appearance  is  ])athognonionic. 
At  later  stages  the  iris  becomes  characteristically  stained, 
first  greenish  and  later  reddisli-brown.  The  vision  of 
these  eyes,  however  little  affected  by  tho  primary  injury^ 
gradually  fails  owing  to  degenerative  changes  in  the 
retina  and  lens. 

Siderosis  bulbi  (Bunge)  has  been  exhaustively  investi- 
gated by  Leber,  Bunge,  E.  von  Hippel,  McMullen,  and 
others.  In  a  typical  case  brown  granules  are  found  in 
the  corneal  corpuscles,  in  the  meshes  of  tlie  ligamentum 
pectinatum  iridis,  on  the  inner  surface  of  the  ciliary  body, 
and  in  the  retina.  The  anterior  layers  of  the  iris  are 
impregnated,  and  in  addition  to  subcapsular  deposits  in 
the  lens,  the  fibres  are  also  stained.  The  retina 
shows  complete  degeneration  and  Perls's  micro-chemical 
reaction  shows  the  whole  retinal  vascular  system  marked 
out  by  blue  coloration  (Bunge).  This  test  reveals  a 
diffuse  blue  coloration  and  circumscript  granular  deposits- 
which  appear  brown  before  the  application  of  the  reagents. 
There  is  always  intense  blue  coloration  immediately 
around  the  foreign  body.  The  pigment  epithelium  of  the 
ciliary  processes,  pars  ciliaris  retinae,  and  retina,  and 
sometimes  the  supporting  tissues  of  the  retina,  show  diffuse 
staining.  The  .brown  pigmented  cells  which  give  the 
blue  reaction  are  found  particularly  in  the  angle  of  the 
anterior  chamber  and  in  the  retina,  less  in  the  iris,  and 
least  in  the  choroid.  They  are  not  bleached  by  the 
ordinary  methods  for  bleaching  the  normal  pigment. 
Haemorrhage  associated  with  the  injury  introduces  a  com- 
plication, for  it  causes  hamiatogenous  pigmentation  giving 
the  iron  reaction  and  distinguished  with  difficulty  from- 
the  xenogenous  pigmentation  due  to  the  foreign  body. 

The  chemistry  of  siderosis  bulbi  is  not  yet  fully  under- 
stood. E.  von  Hippel  says  that  the  iron  is  dissolved  by 
tho  carbon    dioxide  of   tho   tissues    and    is    lixod    bv   colls 
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wliicli  liave  a  specific  affinity  for  the  metal  ;  it  then 
becomes  oxidised.  It  has  also  been  suggested  that  the 
iron  is  dissolved  by  acid  phosphates  in  the  intra-ocular 
tiuid,  or  that  iron  may  enter  into  solution  in  organic  form 
as  an  albuminate  or  in  combination  Avitli  an  organic  acid. 
The  brown  precipitate  in  the  tissues  is  almost  certainly 
produced  by  oxidation,  but  it  is  not  a  simple  oxide  or 
hydroxide,  as  it  is  only  very  slightly  soluble  in  oxalic  acid 
(ilcMullen). 

The  characteristic  ring  of  brown  spots  under  the  lens 
capsule  is  caused  by  deposition  of  iron  in  circumscribed 
aggregations  of  newly  proliferated  capsular  epithelial 
cells.  Leber  showed  experimentally  that  the  introduction 
of  a  particle  of  iron  into  the  vitreous  causes  extreme 
degeneration  of  the  retina.  Peculiar  large  granular  cells 
are  found  which  are  derived  for  the  most  part  from  the 
retinal  pigment  epithelium. 

Metals,  other  than  iron  and  copper — such  as  lead,  zinc, 
gold,  silver — appear  to  cause  little  chemical  reaction  and 
usually  remain  quiescent,  becoming  more  or  less  thoroughly 
encapsuled  according  to  their  position.  Lead  becomes 
coated  with  the  carbonate,  and  in  twenty-two  cases 
collected  by  Tornatola  sympathetic  ophthalmia  was  never 
caused. 

Stone  is  chiefly  dangerous  from  pyogenic  infection,  but 
chemical  changes  also  occur,  varying  with  the  nature  of 
the  stone. 

Glass  and  porcelain  may  cause  remarkably  little 
reaction,  but  irido-cyclitis  and  disorganisation  of  the  eye 
usually  occur  eventually.  Fragments  of  china  are 
regarded  as  specially  conducive  to  sympathetic  ophthalmia 
by  Doyne. 

With  regard  to  wood,  apart  from  infection,  the  most 
characteristic  feature  is  the  local  irritation  produced, 
resulting  in  the  formation  of  dense  granulation  tissue, 
studded  with  so-called  foreign  body  giant  cells.  This  is 
admirably  illustrated  in  a  case  published  before  this 
.Society  in  11)05  ])y  Coats. 
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Miu'll  iiitorost  attaches  to  cilia  and  catorpillar  liairs 
jutroducod  into  the  eye,  hut  for  tliese  and  lai-er  foi-nis  <jt' 
iiit i-a-ocnhn-  hodv  I'td'erenfe  mnst  he  nia(h'  to  tlir  litera- 
ture. 

More  in)])ortaiit  numerically  tlmn  t  he  chemical  (diaii<4"es 
are  those  due  to  infection,  and  lliono-]i  tliese  an;  not, 
strictly  speakino-,  due  to  tlie  naturt;  of  the  foreign  hody, 
it  is  undouhti'dly  true  tliat  certain  types  of  foreign  hody 
are  more  a,])t  to  give  rise  to  suppuration  than  others, 
^[ucli  may  be  learnt  in  this  connection  from  tlie  analogy 
of  hypopyon  ulcer.  The  common  hypopyon  nicer  is  due 
to  a  pure  or  mixed  infection  with  pneumococci,  and  it  is 
notorious  that  it  is  more  likely  to  be  caused  by  fragments 
of  stone,  wounds  with  the  leaves  of  ])lants  or  twigs  of 
trees  and  so  on,  than  by  steel  or  other  foreign  bodies. 
Moreover,  it  admirably  exemplifies  the  rule  played  in 
such  infections  l)y  the  resistance  of  the  tissues,  for  the 
patients  are  usually  either  old  and  debilitated  or  alcoholic. 
With  regard  to  intra-ocular  infections  it  is  to  be  borne  in 
mind  that  the  lens  substance  and  the  vitreous  form  excel- 
lent culture  media,  and  further,  that  even  saprophytic 
organisms,  like  Jjacillns  snhfilis,  are  capable  of  setting  up 
a,  suppurative  inflammation  in  the  eye.  Probably  the 
•commonest  pyogenic  organism  in  the  interior  of  the  eye  is, 
liowever,  the  pneumococcus. 

The  injuries  produced  by  foreign  bodies  may  set  up 
sympathetic  ophthalmitis,  which  I  attribute  to  infection 
AN  ith  an  organism,  but  it  will  t)e  moie  convenient  to 
discuss  this  subject  at  a  later  stage. 

The  nature  of  the  foreign  body  influences  treatment 
and  prognosis  in  several  ways.  Only  magnetisable  metals 
are  capable  of  being  removed  from  the  eye  by  the  magnet. 
All  others  must  be  dealt  with  by  other  methods. 

The  ultimate  results  of  the  extraction  of  intra-ocular 
foreign  bodies  by  the  electro-magnet  are  of  profound 
importance,  and  have  not  received  all  the  attention  that 
could  be  desired.  Goulden  in  11)08  ]niblished  an  excellent 
j)aper    on    118    cases   operated    ujion    at    Moorfields    from 
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1901    to    1905,  which   should  be  carefully   studied.       He- 
found    that    in    those    cases    in    which    the    foreign    body 
entered  the  eye  by  way  of  the  cornea,  almost  everything' 
depends  upon  whether  the  lens  was  intact  or  injured.     In 
no    case   in  which   the   foreign  body  was  anterior  to  the 
vitreous  and  the  lens  uninjured  was  it  found  necessary  to 
excise  the  eye,  and  in  the  cases  of  this  series  none  gained- 
less  than  -j^  and  many  full  vision.      Those  cases  in  which 
the   foreign    body    was   situated   in   the   vitreous,   having 
gained   that   situation    by   the   same   path,   and    the    lens 
intact,  gave  a  better  result  than  those  in  which  the  foreign 
body  was  embedded  in  the  lens.      The  cases  that  gave  the- 
ultimate  worst  results  were  those  in  which  the  foreign  body 
entered  the  globe  by  the  sclerotic,  or  in  which  a  piece  of 
steel  was  removed  by  scleral  puncture.      In  the   solitary 
case  giving  f  vision  the  foreign  body  entered  just  outside 
the    corneo-scleral    margin    and   presumably   pierced   the- 
retina  anterior  to   the  ora   serrata,  where  a  wound  would> 
not  be  so  serious  as  one  nearer  the  equator.     The  paucity 
of  information  on  the  late  results  of   these  cases  is  doubt- 
less  due   to   the  great   difficulty  of  keeping  them   under 
observation  for  prolonged  periods. 

Xext  we  have  to  consider  the  parts  of  the  eyeball  which 
are  injured.  Foreign  bodies  far  more  frequently  lodge  in- 
or  perforate  the  cornea  than  the  sclerotic,  chiefly  owing  to- 
its  greater  prominence,  greater  curvature,  and  less  efficient 
protection  by  surrounding  structures.  They  frequently 
lodge  in  the  anterior  chamber  or  lens.  As  shown  by 
Goulden,  the  prognosis  is  far  better  when  the  lens  is  not* 
wounded,  and  I  would  add  that  this  is  still  more  markedly 
the  case  the  younger  the  patient.  With  a  small  foreign 
body  the  wound  of  entry  is  so  small  that  prolapse  of  iris^ 
rarely  occurs,  but  if  the  lens  is  wounded,  and  moi'e 
particularly  if  the  patient  is  young,  so  that  the  swelling 
of  the  lens  is  excessive,  the  iris  is  pressed  forwards  against 
the  cornea,  anterior  synechia  is  readily  formed,  and  the- 
oV)literatioii  of  tlio  angle  of  the  anterior  chamber  easily 
leads  to  secoudarv  s'laucoiiin.       if   tlio    iris   is  incarcerated 
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in  the  wound  in  these  cases  the  division  (jT  the  synechia 
presents  considerable  technical  diiliculties,  the  iris  and 
ciliary  body  :iro  kept  in  a  state  of  irritation,  and  the 
dangers  of  sympathetic  oplitlialinia  are  greatly  enhanced. 
The  satisfactory  evacuation  of  the  lens  substance  in  these 
cases  is  much  more  difficult  than  in  ordinary  discission  of 
tlie  lens,  so  that  tlie  continued  apposition  of  the  wounded 
and  inflamed  iris  to  the  cornea  is  scarcely  to  be  avoided. 
Moreover,  in  my  opinion  children  are  very  decidedly 
more  susceptible  to  sympathetic  ophthalmia  than  adults. 

Though  the  dangers  of  wound  of  the  lens  are  diminished 
in  older  patients,  there  is  no  doubt  tliat  the  prognosis  is 
rendered  graver  by  this  complication.  However  satis- 
factory the  result  may  be  from  the  purely  surgical  point 
of  view,  an  aphakic  eye  is  materially  less  useful  than  one 
which  retains  a  normal  lens.  This  fact  is  one  of  many 
such  which  receive  scant  attention  in  our  characteristically 
•slovenly  methods  of  estimating  compensation  for  injuries. 

As  already  pointed  out  incidentally,  owing  to  the  low 
metabolism  of  the  lens,  foreign  bodies  retained  within  it 
set  up  relatively  little  reaction.  The  cases  in  which  the 
access  of  aqueous  to  the  lens  fibres  by  the  closure  of  the 
minute  wound  in  the  capsule,  with  or  without  apposition 
of  the  iris,  so  that  the  lens  remains  clear  except  for  the 
track  of  opacity  caused  by  the  transit  of  the  foreign  body, 
are  so  rare  as  to  be  little  more  than  curiosities.  Wound 
of  the  lens  nearly  always  results  in  complete  cataract, 
often  conmiencing  in  a  rosette-shaped  opacity  in  the  pos- 
terior cortex.  In  such  cases  the  extraction  of  the  foreign 
body  and  of  the  cataract  may  be  feasible  by  the  same 
operative  procedure. 

Access  to  the  vitreous  by  the  foreign  body  may  be 
given  by  various  routes  :  Through  the  cornea,  pupil,  atid 
lens;  through  the  cornea,  iris,  and  lens;  through  the 
cornea,  iris,  and  zonule;  or  through  the  sclerotic.  Uilde- 
brand  found  these  four  routes  represented  in  43  cases  by 
6,  16,  6,  and  1.")  respectively.  The  })article  may  remain 
■near  the  site   of   entry,  become  embedded  in  the  opposite 
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wall,  reboinul  from  it,  or  be  b^iispeiuled  in  the  vitreous, 
111  the  latter  case  it  eventually  sinks  to  tlie  bottom  of  the 
vitreous  chamber  owing  to  degenerative  changes  in  the 
humour,  which  lead  to  liquefaction,  partial  or  complete. 
Sometimes  air  is  carried  in  and  appears  as  bubbles  in 
the  vitreous.  The  prognosis  depends  largely  on  the 
presence  or  absence  of  infection  and  of  chemical  action. 

Foreign  bodies  lying  on  or  in  the  retina  may  become 
encapsuled  in  white  connective  tissue,  with  or  without 
deposits  of  black  pigment.  Fine  pigmentary  disturbance 
at  the  macula  may  follow,  irrespective  of-  actual  injury  to 
this  region,  and  indeed  merely  as  the  result  of  concussion. 
More  extensive  degenerative  processes  also  occur  in  the 
retina,  wdiich  may  become  detached.  Encapsulation  is 
often  rapid  with  iron,  and  useful  vision  may  persist  for  an 
indefinite  time.  Particles  more  than  1—2  mm.  In  size  are 
almost  certain  to  lead  to  the  destruction  of  the  eye.  In 
the  absence  of  sepsis,  siderosis  bulbi  is  the  almost  inevitable 
cause  of  destruction.  An  encapsuled  foreign  body  may 
become  free  after  a  long  period  of  quiescence.  From 
examination  of  a  series  of  cases,  I  pointed  out  in  1003 
that  the  encapsulation  of  foreign  bodies  in  the  retina 
depends  largely  upon  their  asepsis.  The  amount  of 
cicatricial  tissue  formed  in  the  early  stages  is  inversely 
proportional  to  the  amount  of  necrosis,  which  depends 
chiefly  upon  bacterial  invasion,  though  mechanical  injury 
and  chemical  action  must  also  be  taken  into  account. 

Retinal  degeneration  attacks  the  macula  or  is 
generalised.  In  the  former  group  yellowish-white  spots 
appear  in  the  region  of  the  fovea,  and  pigmentation  may 
also  occur.  Serious  disturbance  of  vision  results  and  is 
not  recovered  from  (Haab,  Siegfried).  Generalised 
retinal  degeneration  takes  the  form  of  pigmentation 
resembling  that  of  retinitis  pigmentosa,  and  may  be  pre- 
ceded by  night-blindness  (K.  von  Hippel). 

H ijmjiathetic  oj^JiUtaimia. — I  have  already  mentioned 
that  in  my  opinion  tlie  theory  which  best  accounts  for  the 
plienomena  of  sympatlietic   ophthalmia   is   the   metastatic 
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tlieoiy  i)v  tlic  1  i-;iiisiiiissi()ii  oj"  ;i  specific  <)r<^ani.sin  as  yet 
uuidentiHod,  by  tlio  Ijlood-strojim.  It  would  I'olhjw  from 
tliis  theory  tliat  a  sterile  foreij^ii  body  would  not  primarily 
produce  tlu;  disease,  tliouj^h  this  mi^ht  occur  t'roin 
secondary  infection.  Facts  already  adduced  su})port  tin's 
view.  Further,  the  ortjfanism  is  apparently  incn])able  of 
living  in  the  presence  of  active  pyogtniic  bacteria,  f(jr  the 
cases  of  a  sympathetic  following  a  suppurative  infhinuiia- 
tion  in  the  exciting  eyt;  are  so  few  that  they  nmst  be 
given  but  feebli;  weight  in  forniiug  a  diagnosis.  In  the 
case  of  intra-oculai-  foreign  bodies  there  is  always  a  per- 
forating wound,  which  is  almost,  if  not  ({uite,  a  sine  qua 
mm  in  the  causation  of  sym])athetic.  There  can  he  no 
doubt,  however,  that  the  site  and  nature  of  the  wound  are 
potent  factors.  Wounds  in  the  neighljourliood  of  the 
ciliary  body  are  so  generally  recognised  as  specially 
dangerous  that  this  region  has  ])een  called  the  dangerous 
zone.  Any  wound,  however,  which  involves  incarceration 
of  the  iris  or  ciliary  body  or  of  lens  capsule  is  pre- 
eminently dangerous  from  this  point  of  view.  In  these 
cases  the  uveal  tract  is  kept  in  a  state  of  constant  irrita- 
tion and  hyperjBmia  ;  moreover,  healing  of  the  wound  is 
impaired,  so  that  secondary  infection  is  more  liable  to 
occur.  In  my  opinion  these  universally  recognised  factors 
are  such  because  they  facilitate  access  of  the  materies 
morbi  to  the  blood-stream.  Whether  the  explanation  be 
valid  or  not,  the  fact  remains  that  sucli  complicated 
wounds  must  always  be  regarded  with  the  greatest 
suspicion.  The  disease  almost  invariably  manifests  itself 
within  six  weeks  (usually  three  or  four)  of  the  injury  or 
of  an  exacerbation  of  irido-cyclitis  in  the  injured  eye. 
The  question  of  treatment,  and  therewith  of  prognosis, 
therefore  depends  upon  the  methods  of  dealing  with  the 
irido-cyclitis.  If  the  incarcerated  structures  can  be  etfec- 
tually  liberated  there  is  a  good  chance  of  the  eye  becoming 
quiet,  in  which  case  danger  is  usually  at  an  end.  Often, 
however,  this  ])roblem  presents  insuperable  difficulties, 
particularly,  as  has  already  been  pointed  out,  in  the  case 
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of  wounds  involving  tlie  lens  in  children^  wlio  are  tliem- 
selves,  in  my  opinion,  specially  prone  to  sympathetic 
ophthalmia.  I  do  not  think  that  the  mere  retention  of  a 
sterile  foreign  body,  whatever  its  nature,  is  of  any 
importance  at  all  so  far  as  sympathetic  ophthalmia  is 
concerned. 

The  President  said  the  Society  was  deeply  indebted  to 
the  two  gentlemen  who  had  opened  this  debate.  At 
St.  Bartholomew's  Hospital  there  was  a  case  in  which  a 
piece  of  glass  remained  in  the  lens  fourteen  years.  At 
the  end  of  that  time  there  were  signs  of  irritation,  going 
on  to  sympathetic  ophthalmitis.  An  interesting  point 
made  by  Mr.  Parsons  was  that  accidents  differed  a  good 
deal  according  to  the  age  of  the  person.  In  regard  to 
the  liability  to  the  supervention  of  sympathetic  oph- 
thalmia, the  most  dangerous  age  seemed  to  be  from 
fifteen  to  eighteen  years. 

Mr.  Hill  Griffith 

-said  it  was  his  intention  to  make  only  a  few  fragmentary 
remarks  ;  he  hoped  others  would  deal  with  the  statistical 
side.  A  matter  of  importance  in  the  present  connection 
was,  what  was  the  best  manner  of  removal  of  a  foreign 
body  if  it  were  steel.  Dr.  Whitehead  said  he  used  a 
giant  magnet,  but  he  still  made  an  incision  through  the 
sclerotic.  That  was  an  interesting  point,  but  he  thought 
that  when  using  a  giant  magnet  one  should  always  bring 
the  steel  fragment  through  the  circum-lental  space,  and 
so  avoid  damage.  Since  using  a  giant  magnet  he  had 
never  made  a  scleral  incision  if  lie  could  avoid  doing  so, 
as  there  was  danger  of  detachment  of  the  retina. 

He  was  very  interested  to  hear  Mr.  Parsons  say  he 
tliought  the  mere  presence  of  a  foreign  body  was  not  a 
cause  of  sympathetic  ophthalmitis,  and  he  had  himself 
arrived  at  the  same  conclusion.  He  liad  never  seen  a 
case  of   sympathetic  tron])le   produced    by  a  foreign   body 
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through  the  eye,  which  lodged  there  ;  but  he  had  seen 
sympathetic  trouble  produced  by  unsuccessful  attempts  to 
remove  a  foreign  body.  The  President  mentioned  a  case 
in  which  a  foreign  body  di<l  of  itself  produce  sympathetic 
()})hthahiiitis,  but  such  instances  must,  lie  thought,  be  rare. 
He  had  made  a  practice  of  examining  the  exciting  eye,  to 
see  if  it  contained  a  foreign  body,  and  he  was  much 
astonished  on  one  occasion  to  find,  on  opening  such  an 
eye,  that  all  it  contained  was  a  drop  of  mercury.  He 
had  hardened  the  globe  with  mercurial  perchloride,  and  a 
globule  of  mercury  came  out  of  the  eye. 

He  could  confirm  Mr.  Whitehead's  statements  about 
the  unsatisfactory  nature  of  military  cases,  of  which  he, 
like  Mr.  Whitehead,  saw  many.  They  had  had  cases  of 
successful  removal  of  fragments  by  means  of  the  magnet, 
but  such  were  few  and  far  between.  1'here  was  nothing 
like  the  proportion  of  success  which  was  met  with  in  civil 
cases,  often,  no  doubt,  because  the  fragments  in  military 
cases  were  not  of  magnetisable  steel.  He  found  that 
manganese  steel  fragments  were  not  magnetic.  He  had 
a  case  of  that  kind  recently,  in  which  the  giant  magnet 
had  no  effect. 

Mr.  Ckaig 

said  he  proposed  to  confine  his  remarks  to  his  personal 
experience,  which  was  based  upon  a  large  number  of 
cases,  Belfast  being  a  large  shipbuilding  and  engineering 
centre.  The  foreign  body  in  most  of  these  industrial 
cases  was  a  piece  of  clean  steel  plate,  or  new  casting, 
which  was  generally  aseptic ;  often  it  was  a  fragment 
from  a  tool,  in  which  case  it  was  probably  septic.  Tn 
these  large  works  the  men  had  become  educated  to  the 
need  of  procuring  inmiediate  skilled  treatment,  con- 
sequently most  of  these  cases  gained  admission  to  hospital 
within  an  hour  of  the  occurrence  of  the  accident.  He  had 
always  made  a  special  point  of  seeing  the  patient  on  the 
same    day,    generally    the    same    evening,    a    matter    the 
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importance  of  which  had  not,  he  thought,  been  sufficiently 
emphasised.       He   thought   the   prognosis   depended  very 
nuich  on  the  sliortness  of  the  interval  between  the  recep- 
tion of  the  injury  and  the  extraction  of  the  foreign  body. 
A   foreign   body  remaining  in  the   eye   had   a   chance    of 
setting  up  septic   trouble   and  soon   became  incarcerated, 
either   by   organised   blood- clot   or  by   fibrinous    effusion, 
which    made    the    process    of    extraction    a    much    more 
difficult    one,    and    there    was     much     more     traumatism 
resulting.      With  regard  to   the  anterior  segment  of  tlie 
eye,  he   had   been    struck   by  the   frequency   with   which 
cilia    had    been    carried    into    the    anterior    chamber    and 
remained   there.       They   were    generally  invisible    at  the 
time  of  the  injury,  only  becoming  visible  after  the  blood 
had   been   absorbed.      During  the   last  ten  years  he  had 
seen  five  cases  in  which  eyelashes  were  carried  into   and 
retained  within  the  anterior  chamber.      In  all  of  them  he 
carried  out  extraction  without  very  great  difficulty,  and  in 
none  was  there,  afterwards,  a  development  of  epithelial  or 
other  form  of  cyst.     With  regard  to  the  anterior  segment, 
he  supposed  that  the  only  point  on  which  there  could  be 
dispute  as  to  the  advisability  of  removal  of  a  foreign  body 
was  that  in  which  a  small  foreign  body  was  impacted  in  the 
lens,  and  the  lens  did  not  seem   to  be  undergoing  catar- 
actous  change.      If  the  foreign  body  were  steel,  he  would 
advise  extraction  through  a  radial  incision.     If  however,  it 
were  chemically  inert,  he  would  be  inclined  to  leave  it  alone 
and  to  await  results,  in  spite  of  the  President's  experience. 
Ill  most  of  these  cases  the  substance  was  lodged  in  the 
posterior  segment  of  the  eyeball,  i.  e.  in  the  vitreous,  and 
he    regarded    accurate    localisation    as    one    of    the    most 
important  items  in  treatment.    But  it  was  his  opinion  that 
unless  the  localisation  of  a  foreign   body  by  X-rays  could 
])('  secured  without  much  delay,  the  patient  would  have  a 
nmch    bettor   chance,   as    regards    ultimate    prognosis,   by 
extraction  of   the  body  being  performed   (piickly  without 
this,  than  by  waiting  any  length  of  time  for  X-ray  localisa- 
tion to  be  done. 
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Witli  r('<4*;ir(l  to  nicthod,  tlu;  li<).s])ihil  ho  lu'loii^ed  to 
possessed  two  ningiiL'ts,  the  oik;  dcsvised  by  Swuet,  and 
and  called  the  Sweet  ina<(net,  and  the  other  tlie  f^iaiit  llaab 
magnet.  A  bei^'inniiiL;*  was  usually  made  with  tlic  Sweet, 
and  always  when  the  I'oreign  body  was  visible,  /.  r.  when  it 
was  lyintjf  in  the  anterior  chamber  or  in  the  anterior  seg- 
ment of  the  eye,  and  generally  also  in  the  ^^postei-ior^'  cases. 
His  reasons  for  that  were  two  in  nundjer  :  'J'he  first  was, 
that  one  could  better  control  the  direction  of  the  pull  ;  and 
secondly,  the  feebler  and  slower  action  of  the  smaller 
magnet  secured  a  better  orientation  of  the  fiagment;  it 
was  then  inclined  to  come  to  the  wound  end-on,  instead  of 
broadside-on,  as  it  would  with  a  bigger  magnet.  Some- 
times they  alternated  the  use  of  the  two  magnets. 

One  method  which  had  not  been  mentioned  was  that  of 
trying  to  "  break  out ''  a  fragment  by  jarring  it  out  by 
switching  the  current  alternately  off  and  on.  With  regard 
to  the  intra-ocular  introduction  of  the  point  of  the  magnet, 
he  looked  upon  that  as  a  last  resort,  and  only  employed  it 
as  such,  but  he  had  not  yet  seen  a  case  in  which  the  intro- 
duction of  the  point  led  to  any  untoward  conse([uence 
which  he  could  say  was  attributable  to  that  method.  It 
was  true  he  had  not  seen  harm  result  from  that  procedure, 
but  he  did  not  care  to  use  it.  There  was  not  much  more 
to  be  gained  by  improvement  in  techni(iue,  or  by  improve- 
ment of  the  magnet  itself.  Some  means  of  combating 
sepsis  was  wanted,  for  that  often  follow^ed,  or  a  method  of 
ascertaining  with  reasonable  certainty  the  symptoms  which 
showed  the  approach  of  sympathetic  ophthalmia.  Too 
many  cases  were  occurring  in  which,  after  an  exceedingly 
favourable  extraction  of  a  foreign  body,  the  eyeball  had 
to  be  removed.  Certain  eyes,  of  course,  one  felt  no  doubt 
about,  such  as  the  eye  which  was  badly  damaged,  and  had 
traumatic  cataract,  or  extensive  prolapse  of  tlie  ciliary 
body,  and  loss  of  vitreous  ;  those  one  removed  at  once. 
And  he  believed  most  cases  of  proJajise  of  the  ciliary  bodv 
and  incarceration  of  iris  and  ciliary  body  would  be  removed 
also.      The   cases   which  caused  him  the  greatest  anxiety 


84  FOREIGN    BODIES    IN    THE    EYE    AND    ORBIT. 

were  those  in  which,  about  the  end  of  the  second  week,  the 
eye  was  still  showing  signs  of  irritation  and  irido-cyclitis, 
where  it  was  still  red  and  watery,  and  was  not  settling 
down,  though  it  seemed  to  be  improving.  If  members 
could  devise  some  means  of  estimating  what  were  the 
chances  of  the  supervention  of  sympathetic  trouble,  a 
great  advance  in  the  matter  would  have  been  made.  One 
felt  that  if  both  the  surgeon  and  the  patient  had  sufficient 
courage  and  patience,  many  of  these  eyes  would  be  saved, 
whereas  many  were  excised. 


Mr.  E.  Treacher  Collins 

said  that  when  he  began  to  study  ophthalmology  he  was 
taught  that  if  he  could  not  get  a  foreign  body  out  of  an 
eye,  the  eye  must  be  removed.  Experience  had  since 
shown  him  that  that  aphorism  was  not  a  true  guide  to 
treatment.  The  maxim  which  he  now  followed  was,  that 
if  an  aseptic  foreign  body  became  implanted  in  an  eye, 
and  was  chemically  inert,  it  caused  no  disturbance  apart 
from  that  of  the  wound  of  entry.  A  very  graphic  instance 
illustrating  this  was  a  case  he  had  watched  for  several 
years,  in  which  a  piece  of  stone  entered  the  eye,  and  was 
seen  ophthalmoscopically  but  caused  no  disturbance. 
Evidently  it  was  chemically  inert,  and  at  the  time  of 
entrance  aseptic.  He  had  had  a  case  in  which,  many 
years  after  the  implantation  of  a  piece  of  lead  in  the  eye, 
sympathetic  ophthalmitis  followed.  He  did  not,  however, 
attribute  the  sympathetic  trouble  to  the  presence  of  the 
foreign  body,  because  he  had  also  had  cases  of  sympathetic 
ophthalmitis  arising  years  after  an  injury  in  which  no 
foreign  body  had  been  implanted.  The  sympathetic 
trouble,  when  it  arose,  was,  he  suggested,  connected  with 
the  nature  or  infection  of  the  wound.  '^J'he  majority  of 
foreign  bodies  in  the  eye  with  which  ophthahnic 
surgeons  had  to  deal  were  pieces  of  steel  or  iron,  and 
they    were    not    chemically    inert  :    they    dissolved,    and 
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siderosis  huUn  occurred.  'I'licro  was  much  yet  to  bo 
It'anit  ;is  to  tin;  ultiiuato  ofTects  of  siderosis.  One  case  he 
had  seen  seemed  to  show  tliat  siderosis  miglit  (iisappear  if 
tlie  foreign  body  were  removed.  It  was  that  of  :i  lad  wlio 
liad  a  piece  of  steel  in  the  eye,  and  wliere,  four  months 
after  the  injury,  the  iris  presented  the  discoloured  ap])ear- 
ance  seen  in  siderosis.  The  foreign  body  was  tlien  removed, 
and  when  seen  two  years  later  all  discoloration  of  the  iris 
had  passed  away.  He  asked  for  views  as  to  what  extent 
siderosis  was  destructive  and  a  danger  to  tlie  eye. 

With   regard   to   the  removal  of  a  piece  of  steel  from 

the  eye,  ever  since  Sir  J.  ^lackenzie  Davidson  introduced 

liis    method    of    localisation    he,    Mr.    Collins,    had    been 

accustomed,  when  he  could  avail  himself  of  that  method, 

to  cut  down  through  the  sclerotic  and  introduce  the  point 

of   a   small   magnet   into   the  interior  of  the  eye.      When 

localisation   had   been   accurately   done   this    method    was 

attended  by  excellent  results.      There  was,  he  thought,  a 

great  advantage  in  getting  a  foreign  body  out  as  early  as 

possible,  so  sometimes  he  did  not  wait  for  localisation  but 

drew  the  foreign  body  into  the  anterior  chamber  with  the 

giant   magnet.      When  the  foreign  body  had  been  drawn 

into   the    anterior   chamber    there    \vas    Ji    practical    point 

connected   ^vith    its   removal  to  which   he  wished    to   call 

attention.        A    foreign    body    in    the    anterior    chamber 

generally  dropped  to  the  lower  part,  and  lay  in  the  angle 

underneath    the   overhanging   sclero-corneal    margin.       If 

an  incision  was  made  opposite  the  position  of   the   foreign 

body  it  often  caught  under  this  overhanging  sclero-corneal 

edge,  and   in    attempting  to   remove  it  the  iris  prolapsed 

and  had  to  be  cut  off.    Jt  was  better,  he  thought,  to  make 

an  incision  with  a   keratome   through    the   cornea   on  the 

opposite   side  to  the  foreign  body,  and  introduce  through 

the  wound  a  spud  which  had  been  touched  with  a  Ilaab'« 

magnet  so  as   to   magnetise  it,  then  to  draw   the  foreign 

body  across  the  anterior  chamber.      In  this  way  a  foreign 

body  could  generally  be  removed   without  the  occurrence 

of  prolapse  of  the  iris.      Of  cases  of  eye  injury  resulting 
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from  tlie  war,  lie  had  seen  three  in  which  there  was  only 
one  wound  of  entrance,  and  where  a  skiagram  showed 
several  foreign  bodies  in  the  interior  of  the  eye.  He 
believed  those  foreign  bodies  were  pieces  of  lead,  which 
broke  up  in  the  eye.  In  one  of  these  cases  the  foreign 
bodies  were  proved  to  be  non-magnetic,  as  there  was  no 
response  to  the  Haab's  magnet.  The  patient  had  several 
other  foreign  bodies  about  the  face  ;  one  of  these  when 
removed  was  found  to  be  lead. 

Another  interesting  point  connected  with  this  discussion 
was  as  to  how  long  a  piece  of  steel  might  be  implanted  in 
an  eye  and  yet  be  removed.  Yery  much,  he  thought, 
depended  upon  the  position  occupied  by  the  foreign  sub- 
stance. He  had  had  one  case  in  which  he  removed  a 
piece  of  iron  which  had  remained  in  the  iris  for  thirteen 
years ;  such  a  case  was,  he  thought,  very  exceptional. 
He  had  had  another  case  in  Avhich  a  piece  of  iron  had  been 
embedded  in  the  lens  for  several  months,  and  in  which  he 
introduced  the  magnet  into  the  lens  substance  so  that  it 
adhered  to  the  foreign  body,  but  thougli  he  was  able  to 
raise  the  eye  up  out  of  the  orbit  with  the  magnet,  the 
foreign  body  would  not  come  away. 

A  further  important  point  was,  how  small  a  foreign 
body  in  the  eye  could  be  recognised  by  X  rays.  If  a 
skiagram  failed  to  disclose  a  foreign  body,  was  that  con- 
clusive evidence  that  there  was  no  foreign  body  there  ? 
The  smallest  foreign  body  he  had  seen  recognised  by  the 
X  rays  was  slightly  less  than  1  mm.  in  diameter,  but  he 
thought  small  metallic  particles  of  less  size  might  be 
implanted  and  escape  detection  by  skiagraphy. 

Mr.  GifAY   Clegg  : 

1  take  it  that  the  subject  of  discussion  does  not  include 
the  very  numerous  injuries  to  the  globe  and  orbit  pro- 
duced by  foreign  bodies  that  merely  penetrate  into  the 
tissues,  and  then  come  away,  or,  otherwise,  its  scope  would 
be  too  wide. 
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Vet  ]  Tiiay  say  T  have  seen  cases  in  wliicli  toroign 
bodies  liavc  Ixhmi  (mii1)(m1(U'(1  in  tlio  cornea  and  over- 
looked, and  proved  themselves  a  source  of  irritation  for 
at  least  two  months  before  removal.  Such  traumata  do, 
now  and  ;i<^-;iiii,  hi-iii^'-  in  their  train  a  degree  of  localised 
keratitis  which  may  heconu?  eithei-  diffused  or  lead  to 
])urulent  ulceration,  with  the  attendant  evils  of  pui-ident 
infiltration,  or  become  comj)licated  with  iritis  and  hypopyon. 
Severe  cases  are  usually  admitted  into  hospital,  but  no 
foreign  body  is  present  at  that  time. 

I  propose,  however,  to  give  in  more  or  less  detail,  in 
the  form  of  a  table,  all  the  cases  that  have  been  admitted 
under  my  care  into  the  in-])atient  department  of  the 
Royal  Eye  Hospital,  Manchester,  with  an  actual  foreign 
body  in  the  globe,  or  its  coats,  or  in  the  orbit.  (See  table 
on  \)p.  88  et  seq.) 
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lens,  and 

vitreous 

Cornea 

Cornea  and 
lens 

Cornea,  iris, 
and  lens 
?  Sclera 


?  Sclera 


Cornea 

Cornea,  iris, 
and  lens 

Cornea,  iris, 
and  lens 

Cornea,  iris, 

and  lens 

C'ornea 

Cornea  and 
?  iris 

?  Sclera 


Radio- 
gram. 


Giant 

Hand 

mag- 
net. 

mag- 
net. 

+ 

r 

+ 

+ 

— 

— 

FOKKION    BODIES    IN    THE    EYE    AND    ORlilT, 


( )l)t'riiti(ni. 


Section   cornea,  F.B. 
withdrawn 

Corneal  s(»ction,  F.B. 
reinov(Ml  by  forceps 

Incision,  sclera 

Corneal  section,  F.B. 
removed 


After  treatment. 


Discission  and  suc- 
tion 


Corneal  section,  iris 
rei)laced 

Corneal  section,  F.B. 
withdrawn  by  for- 
ceps ;  iridectomy 

Scleral  incision ;  at- 
tempt to  seize  F.B. 


G.M.  withdrew  F.B. 

Corneal  section,  no 
iridectomy 

Corneal  section,  no 
iridectomy 

F.B.  removed  through 
original  wound 

No  operative  mea- 
sure 

F.B.  brought  forward 
by  G.M.,  section 
G.M.,  extracted 


Evisceration,    glass 
globe,  14  days 

Evisceration,    glass 
globe 

Evisceration, 

12  days 


Enucleation,  7  wks.; 
globe  in  tenon 

Evisceration,    glass 

globe,  6  days 
Enucleation,    globe 

in    tenon    2    mos. 

after  admission 
Extraction  lens 


Early 
rcBult. 


J.  16 


J.  1 

? 

Lost 
Lost 
Lost 

Lost 

Lost 
Lost 


Evisceration, 

22  days 


§  J.4 


3«^J.16 


Lost 


Late 

rcBiiIt, 

1910. 


NoP.L. 


rV  J-  1 


ReniarkH. 


F.B.    came    into    A.C. 

spontaneously  8  mos. 

after  accirhmt. 
191  ():     T.     full;      disc 

cupped  ;    iris  adherent 

to  cornea.      L.  "  J.  1. 
Lens  clear,  1910. 


K.  ^  J,  1  j  F.B.  found  in  choroid ; 

had  anti -streptococcic 

serum. 
R.  ?i  J.  1  Purulent  uveitis  1  day 

afteraccident;  definite 

hole  in  iris. 
Uveitis    2    days    after 

accident. 

Round  central  pui)il. 
Uveitis  and  K.P. 

[Purulent  uveitis. 

L.  #  J.  1  Typical    siderosis,   but 
fundus  visible. 

Siderosis. 

y  J.  1     Corneal  scar. 

Stellate  posterior  cata- 
ract ;  central  pupil. 
Central  pupil. 

Eye  quiet  on  discharge. 

?  Early  siderosis. 

F.n.  from  horse-shoe; 
panophthalmitis  began 
day  after  accident 
yy  J.  1  1910  :  Eye  quiet ;  field 
good ;  grey  scar  ex- 
tends from  ciliary 
body  far  back  towards 
posterior  pole. 
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FOREIGN    BODIES    IN    THE    EYl]:    AND    ORBIT. 


> 

ar  and 
isecuti 
mber. 

Patient. 

Sex. 

Age. 

Eye. 

Nature  of 
F.B. 

Position. 

Structures 
penetrated. 

Radio- 
gram. 

Giant 
mag- 
net. 

Hand 
mag- 
net. 

iSgg 

1910. 

38 

S.  W. 

M. 

30 

L. 

Steel, 
few  hours 

Vitreous 

Sclera 

+ 

1911. 

1 

39 

W.  B. 

M. 

17 

R. 

Steel, 
4  days 

Vitreous 

Cornea  and 
lens 

+ 

Later 

+ 

w 

40 

J.B. 

M. 

23 

E. 

Thorn, 

Cornea 

Cornea 

41 

T.  B. 

M. 

76 

R. 

6  days 
Thorn, 

Cornea 

Cornea 

42 

E.  D. 

M. 

20 

R. 

3  days 

Steel, 

few  hours 

A.C. 

Cornea 

+ 

43 

J.  E. 

M. 

27 

R. 

Steel, 
few  hours 

A.C. 

Cornea  and 
lens 

+ 

44 

1 

F.  G. 

M. 

34 

L. 

Steel, 
few  hours 

Vitreous 

Cornea  and 
lens 

+ 

45 

F.  H. 

M. 

20 

L. 

Steel, 
?  time 

Cornea 
and  A.C. 

Cornea 

+ 

46 

J.K. 

M. 

15 

L. 

IJrass, 
few  hours 

A.C. 

Cornea 

47 

F.  R. 

M. 

17 

L. 

Iron, 
2  days 

Vitreous 

Lid  and 
?  sclera 

■t- 

48 

P.  S. 

M. 

16 

R 

Iron, 

8  days 

Vitreous 

Cornea  and 
lens 

+ 

49 

W.  W. 

M. 

44 

L. 

Steel, 
1  day 

Vitreous 

Sclera,  cor- 
nea, and  iris 

+ 

50 

W.  W. 

M. 

21 

R. 

Steel, 
3  months 

Lens 

Cornea  and 
iris 

■■" 

i- 

51 

G.W. 

M. 

20 

R. 

Steel, 
1  tlay 

Vitreous 

Cornea  and 
lens 

+ 

i 

1912. 

• 

52 

T.  A. 

M. 

21 

L. 

St<;el, 
1  day 

Vitreous 

Cornea  and 
lens 

+ 

+ 

+ 

53 

W.  B. 

M. 

20 

R. 

lirass, 
3  days 

Vitreous 

V 

+ 

'T 

FOT?KT0N    nODTKS    IN    'I'HK     KYE    ANf)    ()\i\il'V. 
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Operation. 


G.M.  brought  F.B.  to 
■wound,  withdrawn 
by  forcops 


Scraped  out 

Thorn  withdrawn  15 

mm.  lonj^. 
Corneal  .section,  G.M. 

brought  F.B.  away ; 

small  iridectomy 
F.B.  withdrawn  thro' 

wound  by  H.M. 

F.B.  withdrawn  thro' 
wound  by  G.M. 


F.B.  withdrawn  thro' 
wound 

Withdrawn  by  for- 
ceps after  enlarging 
wound 

Section  of  sclera  at 
point  of  bulging  of 
F.B.  by  G.M. 

Section  cornea,  F.B. 
withdrawn  after  be- 
ing brought  into 
AC.  by  G.M. 

Corneal  section,  F.B. 
withdrawn 


After  treatment. 


Corneal   section 
iridectomy 


and 


Extraction  lens,  10 
mos.  ;  G.M.  and 
H.M.  again  tried, 
and,  after  iridec- 
tomy, F.B.  with 
drawn  by  H.M. 


K«'-y     I     result, 
result.  J  915 


Enucleation,  2  mos. 


Evisceration, 

10  days 


Evisceration,  glass 
globe,  19  days 

Discission  and  ex- 
traction of  lens 
with  F.B. 


Lost 
J.  10 


Lost 


F.B.  removed  through  Evisceration, 


Lost 
^  J.  1 


"    T   1 


Hand 


Lost      R.  j"  J.  1 


large  wound 
Unsuccessful  attempt 
at      removal     after 
localisation 


12  days 


Remarks. 


T.  11  days  after  admis- 
sion ;  vitref)us  opaci- 
ties ;  disc  visible. 

Sidero.sis  typical  on  2nd 
admission. 


liCns  and  vitreous  clear. 
Lens  clear. 


Large  flake  of  steel, 
12  mm.  long;  subacute 
uveitis. 

F.B.  8  5  X  2  X  -5  mm.; 
aphakia;  injured  eye 
does  not  bother  sight 
of  R. 

Lens  clear. 

Lens  clear ;  F.li.  6  mm. 
long. 

Purulent  uveitis. 


Lens  absorbing  on  25th 
day. 


Lens  clear ;  subacute 
purulent  uveitis. 

F.B.  embedded  in  an- 
terior layers  of  lens. 

Hypopyon  on  admission; 
later  organised  exu- 
date in  vitreous  below. 
1915:  Dense  capsule. 


Lost 


No  P.L.  |L. ,  operative  anophthal- 
I  mos  after  F.B.  in  globe. 
j  1916 :  R.,  Atrophia 
'  bulbi. 
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> 
a  a  u 

d  u  « 

lis 

1912. 

54 


55 


56 
57 

58 


59 


60 


61 


Patient. 

W.  B. 
J.  B. 


A.  C. 
G.  G. 

W.  H. 


W.  M. 


J.  O. 


J.  S. 


62 


63 


1918. 

64 


D.  S. 


T.  H.W 


W.  B. 


05         L.  C. 


Sex. 

Age. 

Eye 

M. 

p 

L. 

xM. 

35 

R. 

M. 

38 

R. 

M. 

21 

R. 

M. 

27 

L. 

M. 

40 

R. 

M. 

18 

R. 

M. 

18 

L. 

M. 

29 

L. 

M. 

19 

L. 

M. 

26 

R. 

M. 

14 

L. 

1 

Nature  of    >     Position. 
F.B. 


Steel,  Vitreous 
few  hours 

Steel,  P  Vitreovis 
15  months 


Steel, 

38  days 

Brass, 

few  hours 


Steel, 
few  hours 


Lead 

pellet, 

few  hours 

Steel, 

5  days 


Steel, 
2  days 


Steel, 
?  time 

Steel, 
few  hours 


Brass  or 

lead, 

few  hours 

Sand, 

1  day 


Lens 

A.C.  and 
lens 


Vitreous 


Orbit 


?  Sclera, 
?  orbit 


Sclera, 

pos- 
teriorly 


Orbit 
Vitreous 

A.C. 

?  Vitreous 


Structures 
penetrated. 


Cornea,  iris, 

and  lens 

Cornea 


?  Cornea 
Cornea 


Cornea  and 
iris 


Sclera  twice 


Sclero- 
cornea 


Cornea  and 
iris 


Cornea,  iris, 
lens,  and  pos- 
terior coats 
Cornea,  iris, 
and  lens 


Cornea 


Cornea,  iris, 
and  lens 


Radio- 
gram. 


Giant  Hand 
nrng-  inng-- 
net.  I    net. 


+  — 


PORKIGN    lUJDlKH    IN    TOK    EYK    AND    OKIUT. 


05 


Openition. 


F.B.  broufj^lit  out  }>y  Evisceration 

G.M.  throu^lj  wound 
G.M.  used,  11)12  Extraction  Ions, 

1913 


Ktiily 


No  operative  mea- 
sures 

Corneal  section,  F.B. 
withdrawn  by  for- 
ceps 30  dfiys  after 
accident 

Corneal  section,  F.B. 
removed  with  iridec- 
tomy after  being 
drawn  into  A.C.  by 
G.M. ;  some  escape 
of  vitreous 


Evisooration,    glass 
globe,  17  days 


liemarkH. 


R.^J.  1  Uveitis. 

f  J.  1  No  fundal  lesion,  lens 
clear;  diagnosed  alira- 
sion  cornea  in  1911; 
siderosis,  1913 ;  brown 
pigmentation  of  iris 
less  marke<l,  1910.  L. 
^J.  1,  191  <). 


Fingers  /V  J-  1^^  Chronic  uveitis.  1916: 
L.  ^  J.  1 ;  R.  slightly 
divertrent. 


Lost 


^Evisceration,    glass 
'  globe,  5  days 

Discission,  1913  and 
1914 


Lost       L.  IJ  J.  1 


No    operative     mea- 
sures 


J.  20 
1914  # 


No     operative     mea-   1914:  Evisceration 
sures 

G.M.  brought  F.B. 
behind  iris  ;  corneal 
section ;  F.B.  re- 
moved by  forceps 
with  iridectomy 

Section  cornea,  F.B. 
removed  by  forceps 
with  iridectomy 

Linear  extraction  of  Optical  iridectomy. 


J.  20 


a'VJie 


i";  J.  4 


J.  16 


J.  1 


lens,  7  days 


IJo 


J.  1<)       .].  19 


<  mos. 


Lens    clear;     subacute 
purulent  uveitis. 


Complete  haemophthal- 
mos ;  ptdlet  left  in 
orbit. 

Stellate  posterior  corti- 
cal opacity  lens ;  white 
scar  in  fundus  below 
with  grey  centre  (?  the 
F.B.).    191(5 :  Capsule. 

Lens  clear ;  whitisli  area 
in  fundu.s  down  and  in 
with  large  ha;mor- 
rhage.  1916:  Iris  ad- 
herent to  corneal  scar; 
dense  lental  opacity 
below,  rest  clear. 

Radiogram  proved  F.B. 
in  orbit.  1914:  Total 
detachment  retina. 

L.  apliakia ;  does  not 
botlier    R.,    which    is 


191():  One  opaque  sector 
in  lens. 

lUveitis.     1916:   Quiet; 
T.N.    field     good,    di- 
I  vergent. 
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*iS   Patient.  Sex.  Age.  Eye. 

i;  *  3 


1913. 

6(3    H.  G. 


.M.  20   L. 


67 


68 


A.  H.   F. 


T.  H. 


69  !  T.  E.  H. 


M. 


M. 


15   L. 


47  '  L. 


70  J.  W.P.  M.  23   L. 

71  W.  P.   .M.  31   L. 

72  H.  T.  ,  M.  21   L. 


73 
74 

75 

1914. 
76 

77 

78 

79 


80 


J.  w. 
G.  R. 

A.  M. 
J  H. 
F.  M. 
A.  T. 

M.  R. 


M.  44 


R. 


M.  18   L. 
M.  '  33   R. 


M. 


26 


L. 


M. 

20 

L. 

M. 

32 

R. 

M. 

46 

L 

F. 

24 

L. 

Giant 

Hand 

Nature  of 

Position. 

Structures        Kadio- 

mag- 

map- 

F.B. 

penetrated. 

grram. 

net. 

net. 

Iron, 

Sclera 

Conjunctiva 

few  hours 

and 

vitreous 

and  sclera 

•» 

Lead 

Orbit 

Sclero- 

+ 

pellet. 

cornea 

1  day 

and  sclera 
posteriorly 

Steel, 

Vitreous 

Conjunctiva 

+ 

+ 

+ 

15  days 

and  sclera 

Steel, 

?  Vitreous 

Sclero- 

+ 

7  days 

cornea 

Steel, 

Lens 

Cornea 

+ 

3  months 

Steel, 

Vitreous 

Sclero- 

+ 

few  hours 

cornea 

Steel, 

Vitreous 

Sclera 

+ 

+ 

3  days 

Steel, 

Lens 

Cornea 



1  week 

Steel, 

Vitreous 

Conjunctiva 

+ 

+ 

+ 

3  months 

and  sclera 

Steel, 

?  Vitreous 

Cornea,  iris. 

+ 

+ 

few  hours 

and  lens 

Steel, 

Vitreous 

Conj.  and 

+ 

_ 

?  time 

sclera 

Steel, 

Iris 

Cornea 

4- 

few  hours 

Steel, 

Vitreous 

Lid  and           + 

+ 

1  day 

sclera 

Steel, 

Cornea  ? 

+ 

4  weeks 

and  lens 

?  Steel 

Vitreous 

Conj.  and 

+ 

_ 

Pstone 

?  sclera      i 

5  raos. 

'  ( 

(•'OkfilON     UODIKS    IN    THK    KYK    AND    OIMJIT. 


ii7 


( )l»onitic)n. 


('lit  sclci-ii  sewn  up 


G.M.  l)ruu<rht  F.B.  to 
A.C.,  H.  M .  witlidrew; 
corneal  section  ;  no 
iridectomy 

G.M.  hrou^Hit  F.B.  to 
A.C. ;  corneal  section 
below;  G.M.  with- 
drew 

Corneal  section 


Corneal  section  above, 
F.B.  withdrawn  from 
behind  iris  below; 
no  iridectomy 

No  operative  mea- 
sures 

G.M.  brought  F.B.  to 
A.C, corneal  section, 
H.M.  withdrew  F.B. 

G.M.  brouo^ht  F.B.  to 
AC, corneal  section, 
H..M.  withdrew;  no 
iridectomy 

G  M.  applit'd  on  seve- 
ral occasions 

Corneal  section,  no 
iridectomy 

Wound  enlari^ed;  F.B. 
withdrawn  by  H.M. 

Corneal  se  'tion,  F.H. 
removed ;  iridectomy, 
some  lens  substance 
expressed  and  vitre- 
ous came  forward. 

V,»  operation 


VOL.   XXXVl. 


Alter  LreiiltiuMit. 

I 

1 
Karly      1 
reuiil't. 

Evisc(!ration, '.]  iiios. 

Lost 

Evisceration,    <^lass 

Lost 

globe,  ()  days 

Shadows 

p 

Discission,  2  mos. 

fiJ16 

Evisceration,  2  days 

Lost 

? 

? 

? 

? 

1 

11  J.  1 

Enucleation,  '.i  mos. 

Lost 

P.L. 

HetiinrkM. 


K.  ,':.J.  1  Large  flak*-  of  m»;tal 
found  2  mo.s.  lat<'r  in 
aubconjunctivalt  issue, 
j  unsuspected  Iwiforo ; 
plastic  uveitis ;  later 
(h'ta<hm»'nt  of  r«*tina. 

K.  ,"  J.  ]  Tanopthahnitis  ;  pellet 
left  in  orl)it. 


:;  J.  1 


"  J  1 


J.  lU 


Uveitis. 


F.B.  7  mm.  long. 
Vitreous  opacities. 


Slight     opacity    round 

F.B.,  rest  of  lens  clear. 
12  days   after   removal 

cyclitisand K.P. ;  early 

slight  siderosis. 
■i  weeks  later  j>upil  filled 

with  lens  substance. 


F.N.     No    subsequent 
history. 

11) Hi  :  Small  corneal 
scar,  lens  clear. 

White  patch  in  fumlus, 
down  and  in. 

chronic  uveitis  cm  a<l- 
mission,  5  weeks  hiter 
l)rojection  unsat isfac- 
tory.      nui,   j;  J.   1  ; 

aphakia. 
Lens  clear.  1010:  Slight 
lental   opacity    below, 
vitreous  opacities  and 
scar  in  choroid;diplopia. 
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Year  and 

consecutive 

number. 

Patient. 

Sex. 

Age. 

Eye. 

1914. 

81 

A.  B. 

M. 

43 

L. 

82 

A.H. 

M. 

43 

L. 

83 

G.  G. 

M. 

51 

L. 

1 

84 

W.  S. 

M. 

23 

1 
R. 

85 

W.  S. 

M. 

32 

R. 

86 

J.  C. 

M. 

37 

L. 

87 

J.  K 

M. 

21 

L. 

88 

E.  S. 

M. 

40 

L. 

89 

D.  W. 

M. 

38 

L. 

90 

W.  B. 

M. 

50 

L. 

91 

J.  W. 

M. 

35 

L. 

li2 

1 

S.  Ji. 

M. 

28 

L. 

Nature  of 
F.B. 


Steel, 
few  hours 


Steel, 
G  days 


Position. 


Lens 


Vitreous 


Wood,       Conj.  and 
2  days  sclera 


Steel, 
few  hours 


Steel, 
2  days 


Steel, 
7  days 
Steel, 
6  days 


Steel, 
2  days 


Steel, 
2  days 

Steel, 
10  days 


Steel, 
few  hours 

Steel, 
few  hours 


Sclera  and 
vitreous 


Vitreous 

A.C. 
Vitreous 

A.C. 

Iris 
Lens 


ytructures 
penetrated. 


Radio- 
gram. 


Giant 
mag- 
net. 


Cornea 


Cornea 


Conj.  and 
sclera 


Lid  and 
sclera 


Cornea  and 
iris 


Cornea 

Cornea 
Cornea 


Vitreous      Cornea  and 
'  lens 

Sclera  and     CJonj.  and 
vitreous         sclera  at 
limbus 


FORKION    BODIES    IN    THE    EYE    AND    ORBIT. 
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Openitioii. 


Cornoal  sootion,  F.B. 
withdriiwn  l)y  H.M. ; 
iris  repliiccd 


Two  small  pieces  of 
wood  withdrawn  by 
forceps ;  coujuMctiva 
sutured  over  wound 

F.B.  withdrawn  by 
forceps 


At'lur  tioHiiiiciit. 


K.iily 
rc'siilL. 


Evisceration  l.'J 


daysi 


Lost 
-^%  J.  4 

-"-  .T    4 
18  *^-  ^ 


Corneal  section  above;  Evisceration,  <iflass       Lost 


H.M. would  not  hrinj^- 
out    F.B.   or    with- 
drawn by  G.M. 
Corneal  section 

K.B.  drawn  forward 
into  A.C.  by  G.M.  ; 
corneal  section,  F. 
B.  withdrawn  by 
H.M. 

Corneal  section,  H.M. 
drew  F.B.  under  pos- 
terior lip,  (i  j\I .  drew 
it  down  ati^ain,  and 
H.M.  withdrew  it. 

Corneal  section,  F.B 
withdrawn  l)y  H.M  ; 
iridectomy 

Corneal  section,  outer 
side,F.H.  passed  into 
posterior  chamber ; 
a  second  section 
above ;  F.B.  with- 
drawn by  H.M.; 
small  iridectomy. 

Prolapsed  iris  re- 
moved, but  no  F.B. 
brou<i;ht  forward 

F.B  withdrawn  by 
G.M.,  followed  by 
prolapse  of  iris, which 
was  snipped  otT 


globe,  Hi  days 


T-I 


J.  1 


J.  0 


P.L. 


Enucleation,  7  daj's 


J.  1 


I  ill  to 

result, 

I'.no 


le 


•i  J.  I 


J.  I 


UciJiai'kM. 


1916 :  LeuH  aV)8orbed, 
capsular  remains  iris 
adiicrent  to  corneal 
scar,  no  bothering  of 
R.  sight  by  L. 

Lens  clear,  but  puru- 
lent uveitis;  F.ii. found 
in  vitreous,  il.M.  at 
evisc<»ration. 

A.C.  deei>,  iris  tremu- 
lous, separation  retina 


F.B.  4  mm.  square. 
1916 :  Scar  in  sclera 
and  choroid  mnm  al)Ove 
in  fundus,  rest  normal. 

F.B.  large  and  squai*e. 


1916 :  Iris  adherent  to 

section  scar. 
1916  :  Writes,  sight  dull 
and  smeare(l,but  better 
than  formerly. 


J.  1      -P^  J.  1    1916  :  Lens  clear,  F.N. 


j Traumatic  cataract. 


K.  ;;  J.  1  Large   piece   of    metal  ' 
found  in  globe. 

Media  clear,  F.N. 
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~  -  b 

~sj—       Patient.     Sex.   Aq-e. 

—  ^  c 

>^  s  = 


1914. 

93  E.  A.       M.     23 

94  M.  A.  B.'  F.      41 


Eye.!    N»'tureof         Position.  Structures 

•'  F.B.  iienetrated. 


R.  I      Iron, 
few  hours 

L.  Pot., 

3  years 


Vitreous  j  Cornea  and 
lens 


95       C.  P.  A.     M.     41      R.         Steel, 

I  4  days 


96 


100 


1915. 

101 


102 
103 

lot 
ior> 

lOf) 


G.  I.     :  M.     47  :  L.         Steel, 

few  hours 


97         W.  B.    ;  M.     23      L. 


98     !    P.  M. 


99         J.W.       M.     15 


Steel, 
1  day 


M.     36      R 


Upper  lid 

Vitreous 
Vitreous 

Vitreous 


Steel,        Vitreous 
2  days 


M.  R.  M.     21 

H.  C.  M.     28 

F.  Y.  M.     58 

H.  W.  M.     37 

C.  W.  M.  !  17 

J.  S.  M.  I  18 

K.  S.  M.  '  34 


R.  1      Steel,      j  Vitreous 
19  days 


L.  j      Steel,        Vitreous 
4  days 


R. 

R. 
R. 
L. 
R. 
R. 


Steel,     I  Vitreous 
1  day      I 


Wire, 

1  day 

Iron, 

2  days 

Steel, 

3  weeks 

Brass, 

1  day 

Ste(!l, 

few  hours 


Vitreous 
Vitreous 


Upper  lid 


Cornea  and 
iris 

Sclera 


Sclera  and 
ciliary 


?  Sclera 


Cornea  and 
iris 


?  Sclera 


Cornea  and 
iris 


Sclera 


Cornea  and 

lens 

Clioroid    I  Cornea,  iris, 

and  hms 

Cornea 


Cornea 
?  Tjcns 


Cornea 


„  ^.  'Giant 
Radio-  nij,„- 
grani.     jiet. 


Hand 
uiag- 


FOliElGN    r.ODTER    IN    THE    EYE    AND    ORniT. 


0 


Operation. 


After  trcatnieut. 


P.B.    withtlrawii    by  Enucleation,  21 
G.M.throuyfh  wound  days 


Pot.    removed    after 
incision 


No     operative     mea- 
sures. 

F.B.  withdrawn  thro' 
wound 


F.B.  withdrawn  thro' 
wound 


Karly 
rehiilt. 


Lost 


G.M.  brought  F.B. 
forward  ;  corneal 
section,  and  then 
F.B.  withdraAvn  by 
G.M. 

Corneal  section  below 


I'V  J.  10 


P.L. 


Evisceration,  19 

days 


Wound     enlarged  ; 
F.B.  withdrawn  by 
forceps 


F.B.    withdrawn    by 

G.M. 
F.B.    withdrawn    by 

G.M. 


No  operation 
No  operation 


Lost 


Evisceration  5  days     Lost 


^0 


J.  10 


Open  evisceration, 

6  days 
Evisceration,  glass 

gh)be,  1 1  days 
Evisceration,  glass 

globe,  'i  weeks 


Lost 
Lost 
Lost 


(Much    intraocular   hee- 
morrhage,  plastic  uve- 

I  eitis 

Had  been  LP.  for  irido- 
cyclitis in  1912  and 
191.'}  ;  choroiditis  in 
botli  eyes  in  1914;  no 
effect  on  eyes. 
;f  J.  1     Lens   clear,    no   fundal 

I  lesion.     191(5 :  Iris  ad- 

,  hercnt  to  corneal  scar, 
"u  J.  12  191(J:  Track  in  lens  and 
vitreous  opacity  below 
does  not  bother  the  R. 
eye ;  field  contracted 
above. 
J.  1  1916:  Small  separation 
of  retina  below  at 
periphery  only  with  a 
few  vitreous  opacities 
over  it. 

Hypoj)yon  on  admission. 


y"^  J-  1  I^Gns  became  ojiaque. 
1916  :  Aphakia,  no  fun- 
dal lesion,  K.  does  not 
botlier  L. 
Panophthalmitis  acuta, 
F.B.  found  in  srlobe. 


Large  F.B.  projecting 
from  wound, later  large 
mass  of  exudative  into 
viti'eous  from  ciliary 
body,  lens  clear. 

L.  ^  J.  1  Panophthalmitis  dacry- 
ocystitis. 

L.  2  J,  1  Large  fiake,  panoi>hthal- 
mitis. 

I{.  "  J.  1  On  admission,  uveitis, 
no  PL. 
J.  1  F.B.  was  extruded  later 
?  1916:  Corneal  scar. 
Hand  1916  :  Typical  siderosis, 
awaits  extraction  of 
opaque  lens ;  L.  -J  J.  1. 
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Year  aiul 

consecutive 

number. 

Patient. 

1915. 

107 

E.  S. 

108 

J.  S. 

109 

T.  S. 

110 

R.  R. 

111 

J.R. 

112 

A.N. 

113 

L.  M. 

114 
UK 

W.  McD. 

P    A    TT 

Sex. 


F.     30 


M. 


32 


M.  :  30 


M.     44 


116     '    W.J. 
1J7         A.  H. 


M. 

M. 
M. 

M. 


25 


22 


17 


Age.  Eye.     Mature  of 


L. 
R. 


R. 


26      L 


L. 


L. 


M.     19 


M. 
M. 


118         J.  H.       M 


119     I    11.  II.    I  M. 


50 
16 

22 
35 


Steel, 
few  hours 

Steel, 
14  days 


Steel, 
6  days 


Steel, 
19  years 


Iron, 
few  hours 


Steel, 
1  day 

Lead 

pellet, 

few  hours 


Steel, 
5  days 


Structures        Radio- 


Giant    Hand 


Position.  Kjuii.v-i-itic^      I  iv.vv^v.-    mag-    mag- 

penetrated.     I  gram.      j^g|.^  ;    j^^^ 


Vitreous     Cornea  and 
lens 


?  Vitreous 


Cornea,  iris, 
and  lens 


Vitreous     Cornea,  iris, 
1     and  lens 


Choroid 
and  sclera 


Sclero- 
cornea 


R. 

L. 
L. 


Steel, 
1  hour 


Steel, 
1  week 
Steel, 
4  days 


Copjxir, 
few  hours 

Steel, 
1  hour 


Vitreous     Cornea,  iris, 
I      and  lens 


Orbit        Sclera  twice 


Orbit  Sclero 

cornea  and 

sclera  outer 

side  optic 

nerve 

Sclera     |  Cornea  and 

posteriorly     periphery 

lens 


Vitreous 

Cornea 
Vitreous 

Vitreous 
A.C. 


Cornea  and 
iris 


Cornea 

Cornea,  and 
iris 


Sclera 


Cornea 


+  ? 
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03 


Operation. 


Afior  treatment. 


Section  cornoa;  ljir^<»  Evisccriition,  f^lass 
F.B.  witlidravvn    hy     ^lolx',  Ki  davs 
H.M. 

Corneal  section ;  lar«je 
irideftoiiiy  ;     F.B. 
foiiiid    in  iris,  after 
G.M. 

G.M.  hrou^rht  F.B. 
into  iris  ;  corneal 
section,  H.M.  with- 
drew ;  iridectomy 


Late 

rcHult, 
lUlO. 


R.  5  J.  1 


ReniarkH. 


Exudative  uveitis. 


Finders:  Hand  1910:  Lens  opaque,  field 
f^ood,  awaits  extrac- 
tion. 


Discission,    Feb.,      ' 
1916 


Fin<rers 


G.M.  brought  for- 
ward  laroe  F.B.  ; 
withdrawn  by  H.M. 
through  wound 


No     operative     mea- 
sures 


G.M.  broui^^ht  F.B. 
forward,  H..M.  with- 
drew two  beads ; 
vitreous  lost 

Removal  by  spud  ; 
escape  of  aqueous 

G.M.  broui^ht  F.H. 
forward  ;  corneal 
section,  H.M.  with- 
drew ;  iridectomy 

No  operative  mea- 
sures 

Large     F.B.     with- 
di'awn  bv  H.M. 


'J'hree  trephine 

operations 


Evisceration,  glass 
globe,  2;^  days 


Evisceration,  sclera 
at  exit  excised, 
glass  globe,  2  mos. 

Evisceration,  glass 
^lobe,  5  days 


Lost 


Lost 


Lost 


Evisceration,  glass 
globe,  [:i  days 


Evisceration,  11 

days 


Lost 


Evisceration,  6  days     Lost 


P.L.  April,  1916  :  Awaits 
removal  of  cataract, 
some  hwmorrhaire. 


i¥ 


J.  1 


R.  H  J.  1 


t"«  J- 10 


Lost      L.  f  J.  1 

S  J.  1 
t'V  J-  4       «  J.  1 


Siderosis,  aphakia,  glau- 
coma. Full  particu- 
lars in  OpJithabnosrope, 
1915.  li)16  :  Field 
markedly  contracted. 

Uveitis. 


Vitreous  clouds.  On  7th 
day  y'V  J-  '^ ;  Chronic 
uveitis. 

Prolapse  vitreous,  hard 
mass  in  orbital  tissues. 


Radiogram  negative  (6 
plates  taken), posterior 
cortical  stellate  cata- 
ract at  periphery  of 
fundus  below  dense 
white  scar.  1916:  Con- 
dition same ;  siderosis. 

Subacute  uveitis. 


R.  y  J.  1  Iris  prolapsed  on  admis- 
I  sion,  panophthalmitis, 
I  F.B.  found  in  globe. 

R.  §  J.  1  ,F.B.  filled  A  C  ,  10  mm. 
I    X  6  mm.  tliiok. 
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o 

^  =  't. 

^  Is 

O   J   - 

Patient. 

Sex. 

1 
Ace. 

Eye. 

Nature  of 
FB. 

Position. 

Structures 
penetrated. 

Radio- 
gram. 

Giant 
mag- 
net. 

Hand 
mag- 
net. 

1915. 

120 

J.G. 

M. 

32 

R. 

Steel, 
few  hours 

Vitreous 

Cornea  and 
iris 

+ 

1 

121 
122 

R.  F. 
W.  E. 

M. 

M. 

36 

41 

L. 
R. 

Steel, 
5  weeks 

Steel, 
2  weeks 

Ethmoidal 
cells 

Vitreous 

Skin, 

internal 

canthus 

Cornea  and 

iris 

+ 

' 

123 

J.C. 

M. 

21 

L. 

Steel, 
feAv  hours 

Iris 

Cornea 

+ 

124 

R.C. 

M 

23 

L. 

Iron, 
3  days 

Vitreous 

Cornea  and 
iris  • 

+ 

+ 

125 

M.  C. 

M. 

20 

L. 

Steel, 
1  hour 

Cornea 
and  A.C. 

Cornea 

H- 

126 
127 

P.B. 
W.  B. 

M. 
M 

30 
34 

L. 
R. 

Steel. 
1  hour 

Steel, 
5  weeks 

Orbit 
Vitreous 

Sclero- 

cornea, 

vitreous, 

and  sclera 

Cornea 

+ 

+ 

128 

J.  B. 

M. 

52 

L. 

Steel, 
few  hours 

Vitreous 

Sclero- 
cornea 

+ 

1 

1  129 

1 
1 

W.  A. 

M. 

40 

L. 

Steel, 
1  hour 

Lens 

Cornea 

+ 

+ 

1.30 

E.  A. 

M. 

18 

R. 

Lead 
pellet, 
2  days 

A.C. 

Cornea 

FOREIGN    I50I)IKS    IN    'IIIK     KVK    AM*    OIMMT 


().' 


( )i)enitinii. 


After  treattiieiit. 


GM.  In-ought  F.B. 
behind  iris ;  corneal 
section,  H  M.  with- 
drew ;  iridectomy 

G.M.  withdrew  with-  | 
out  any  section 


G.M.  broufrlit  F.B. 
behind  ins  ;  corneal 
section,  II. M.  with- 
drew ;  small  iriilcc- 
tomy 

Wound  enhirtjed;  K.B. 
withdrawn  by  for- 
ceps j 

G.M.    brouj^ht     F.H.    Evisceiation,  i^hass 
behind  iris  ;  corneal     jrlolic,  2«)  (hiys 
section  above,  H.M. 
withdrew  small  F  B.; 
iridectomy.  | 

Corneal  section,  H.M. 
withdrew  ;     iridec-    ' 
toniy 


G.M.  revealed   F.B.; 
corneal  section,  H.M. 
witlidrew  F.B.  from 
front  of  lens  ;  iridec- 
tomy 

Corneal  section, pellet  Evisceration,  »i^lass 
withdrawn  ,  globe,  14  days 


Prolapsed  iris  snipped  Evisceration,  glass 

globe,    sclera     at 
1  exit     excised,    19 
days 
G  M.   brought   small  Extraction    lens, 
F.B.  into  A.C.;  cor-     13  days  after  ad- 
neal    section,    H.M.     mission 
withdrew  ;    iridec-     | 
tomy 

H.M.    brought    F.B. 
through  wound 


Evisceration,  glass 
I  globe,  12  (hivs 


Karly 
result. 


J.  1 


I. a  to 

re.iiilt, 
MiKJ. 


J.    1 


HeiimrkH. 


IDlt):  (iaping  hole  in 
iris,  lens  clear,  slight 
choroi(hil  clianges  at 
p«'riphery  below. 


•'  J.  1      F.Ji.  IT)  X  10  mm. 


Lost       L.  ;;  .1.  1   llyi»oi)yonon  admi.ssion 


J.  1  I'.Ufi:  Scar  in  cornea 
and  localised  opacity 
in  h'us,  })oth  small,  no 
both<!ring. 

J.  1     Lens  clear,  no  dazzling. 


'^  J.  1  ;;  J.  1  Iris  intact,  R.  ambly- 
I  opia,  convergent  stra- 

'  bismus  old. 

Lost  J  J- I  Subacute  uveitis,  F.H. 
.  localised  in  orbit. 


^%  J.  4      -,",  J.  4    1<)1() :     K.    bothers    L., 
shuts  H.  to  see  clearly. 


Lost      R.  "  J.  1  Large    flake,    subacute 

uveitis,   no    P.L.   and 

vitreous  ha'morrliages. 

I  191(5  :       S«'rous      cyst 

'  over  stump. 

y         ()  weeks  after  admission 
T — 1,  pro  j.  good  ;   had 
I  I  atropin  eczenu*. 


Lost       Iv.  "  J.  1   Ha»moi>hthalmos,     no 

r.L. 


106 


FOREIGN    BODIES    IN    THE    EYE    AND    ORBIT. 


Royal  Eye  Hospital,  Manchester. — Total  Numbers. 


Column  I. 


Years  1000-15 

inclusive 
Perceiitaires 


Column  II. 


New  Out-patients. 


514,031 


Column  III. 


In- patients. 


Column  IV. 


Accidents. 


29,239 

5'7  per  cent,  of 
Column  II 


125,213 

2 4" 3  per  cent,  of 
Column  II 


/.  G.   C.'s  Cases. 


Column  Column     '     Column 


Column  I 
— conf. 


Years 

1900-15 

inclusive 

Per- 


V. 


VI. 


VII. 


In-         I   Accident 
patients.    I  in-patients. 


^901 


(92 


20%  of      13-4%  of 
centa^es     Col.  Ill       Col.  V 


Ace.  I.P. 
males. 


667 


84-2%  of 
Col.  VI 


Column  Column 


VIII. 

Ace.  I.P. 
females. 


IX. 


Column 
X. 


Ace.  I. P.,     Ace.  I.P., 

right  eye.  \    left  eye. 


125 


15-8%  of 
Col.  VI 


366 


46-2^  of 
Col.  VI 


428 


53-8%  of 
Col.  VI 


J.  G.  C.'s  Foreign  Bodies  in  Eye  and  Orbit 


Column  XI. 

Column  I 

— cont. 

Total. 

Years 

130 

1900-15 

inclusive 

Per- 

16-4%  of 

centaf^es 

Col.  VI 



Column  XII.     Column  XIII. 


Male. 


126 


Female. 


Column  XIV. 


Right  eye. 


96-9%  of 
Col.  XI 


3-1%  of 
Col.  XI 


54 


41-5%    of 
Col.  XI 


Column  XV. 


Left  eye. 


76 


58-4%  of 
Col.  XI 


Taking  the  figures  in  tlie  table  as  representing  the 
normal  relation,  it  appears  that  the  proportion  of  foreign 
bodies  in  the  eye  and  orl)it  is  2*2  ])er  cent,  of  all  in-patients, 
O'Ti.")  per  cent,  of  nil  out-patients,  and  0*51  per  cent,  of  all 
accident  cases, 
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l*<)sili<))i  of  h\)) 

Cornea  . 

Sclei'Ji    . 

Anterior  clianilK'r 

Iris 

Posterior  clianiber 

Lens 

Vitreous  chamber 

Jletina    . 

Choroid 

J.id 

h^thnioidal  cells 

Orbit      . 

Total 


t  i(jn  lUxlifs. 


9 


1-2 

71 

1 

4 
1 
1 
8 


130 


Foreign  Bodies  Found. 

Steel 

97 

Iron 

12 

Brass 

6 

Lead 

5 

Thorn    . 

5 

Coal 

1 

Copper 

1 

Wood 

1 

Pot 

1 

Sand 

1 

Total 

130 

(I.M.  positive 

58 

H.M.  positive 

37 

Enucleation     . 

S 

lOvisceration    . 

40 

Sight  Ic 

)st  though  globe  retainei 

I       2 
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In  addition  to  the  above  list  I  mention  two  cases  that 
have  been  under  my  care  privately.  I  did  not  include 
them  because  of  interfering  with  the  percentage  statistics. 

No.  1. — Male,  a}t.  45  years,  W.D.F.S.  Shot  in  orbit 
b}'  pellet  from  shotgun  at  35  yards.  A  localising  radio- 
gram })roved  it  to  lie  quite  close  to  the  globe  at  the 
inner  side  and  slightly  above.  No  damage  to  the  eye 
itself  occurred,  the  line  of  entry  evidently  just  missing 
the  sclera,  and  the  vision  remained  normal. 

No.  2. — C.  L— r-,  male,  set.  63  years.  Pellet  from  shot- 
gun entered  the  left  lower  lid  just  below  the  outer 
canthus,  and  striking  the  sclera  obliquely  tracked  round 
the  globe  almost  horizontally  and  came  to  a  full  stop  in 
the  orbital  tissues  down  and  in  and  rather  far  back.  The 
vision  was  reduced  at  once  to  perception  of  hand  move- 
ments in  the  lower  half  of  the  field  only. 

Dense  vitreous  opacities  obscured  the  lower  half  of  the 
retina  two  days  after  the  accident,  when  first  seen  by  me. 
Ten  days  later  the  vitreous  cleared  to  some  extent  and 
numerous  red  blotches  were  visible  in  the  fundus  below. 
Later,  dense  vitreous  opacities  appeared  again,  but 
eventually  cleared,  and  five  months  later  a  broad  hori- 
zontal whitish  band  of  scar  was  visible  in  the  fundus 
below  corresponding  to  the  track  of  the  pellet  outside  the 
sclera.  The  vision  had  increased  to  J.  20  vix.,  and  the 
temporal  half  of  the  field  was  almost  of  full  extent,  but 
no  nasal  field  existed. 

Case  3. — Early  this  year  I  removed  a  chipping  of  steel 

3  mm.  long,  that  had  been  deeply  imbedded  in  the   sclera 

4  mm.  above  the  cornea  for  nine  years  and  had  given  rise 
to  no  irritation  until  just  before  the  operation. 

Prognosis  depends  on  many  factors  : 

(1)  Nature  of  foreign  body — that  is,  the  kind  of 
metal,  whether  chemically  irritating  or  magnetic,  etc. 

(2)  Size  of  foreign  body. 

(3)  Shape. 

(4)  Force  of  impact. 

(5)  Septicity. 
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(0)  Structures  ponotrjitod. 

(7)  'rime  ])of()ro  i-esoj-t  to  skilled  treatment. 

(8)  Condition  of  lacrymsil  sac  and  conjunctiva. 

(9)  Condition  of  tlie  patient. 

(10)  The  elicitation  of  tlie  true  history. 

(11)  Self-control  of  the  patient  during  examination  and 
operation. 

(12)  The  damage  done  l)y  the  giant  magnet  in  extrac- 
tion, or  by  other  operative  measures  adopted. 

(1)  Iron  or  steel  left  in  the  eye  for  some  months,  in 
certain  positions,  may  cause  siderosis.  This  occurred  in 
eleven  of  my  cases. 

Coal  frequently  sets  up  an  ulcus  serpens,  but  as  the 
foreign  body  has  either  been  removed  or  has  come  away 
before  admission  to  hospital,  no  such  case  appears  in  my 
list. 

Brass  occurred  in  six  cases  and  was  removed  in  four  in 
a  short  time,  but  when  remaining  in  globe  in  two  cases 
the  eyes  were  lost  from  acute  panophthalmitis  once,  and 
chronic  uveitis  in  the  other.  Copper  destroyed  one  eye  by 
panophthalmitis. 

(2)  Size.  The  larger  the  piece,  the  greater  the  damage 
done  to  the  tissues,  but  it  is  rather  astonishing  to  find  a 
really  useful  organ  being  left  when  a  piece  of  metal  4  mm. 
square  penetrates  a  globe  and  yet  leaves  vision  of  |  J.  1 
(Case  84). 

(3)  It  is  evideut  that  irregular,  rough-surfaced  foreign 
bodies  are  likely  to  destroy  more  tissue  and  produce  more 
bruising  of  the  wound  margins  and  more  extensive  scarring 
than  sharp,  clean-edged  ones. 

(4)  Force  of  impact  determines  the  depth  of  penetra- 
tion, and,  therefore,  the  number  of  structures  injured. 

Siderosis  may  arise  if  the  foreign  body  has  penetrated 
into  the  globe,  but  it  cannot  come  about  if  the  force  has 
been  sufficient  to  carry  the  foreign  body  through  the  globe 
into  the  orbit. 

(5)  If  the  foreign  body  is  dirty,  septic  organisms  are 
introduced,  and  even  withdrawal  of  the  intruder  within  a 
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few  liours  will  not  save  an  eye  from  plastic  or   purulent 
uveitis,  according  to  the  virulence  of  the  organism. 

Chippings  from  such  things  as  horse-shoes  ahnost  always 
bring  about  a  disastrous  result  (Case  36). 

(6)  In  all  cases  the  condition  of  the  lacrymal  sac  is 
important,  and  an  examination  of  it  by  mere  pressure  of 
the  finger  and  the  absence  of  regurgitation  of  fluid  into 
the  conjunctival  sac  is  not  really  satisfactory.  It  is  far 
better  to  wash  out  the  contents  by  means  of  a  syringe. 

If  no  passage  is  obtained,  or  there  is  regurgitation  of 
turbid  fluid  into  the  conjunctival  sac,  drastic  measures 
must  be  adopted  at  once,  viz.  excision  of  the  lacrymal  sac, 
or  at  any  rate  frequent  washing  out,  and  a  few  drops  of  a 
solution  of  argyrol  25  per  cent,  injected  into  it  ivithout  force. 

(7)  Wounding  of  the  lens  adds  greatly  to  the  gravity 
of  a  case.  It  is  a  moot  point  as  to  whether  it  is  wise  to 
express  injured  lens  substance  either  through  the  wound, 
or  through  any  corneal  section  that  has  to  be  made  at  the 
time  of  the  removal  of  a  foreign  body. 

I  am  rather  inclined  to  think  that  the  least  possible 
interference  with  the  eye  adding  to  the  original  trauma- 
tism the  better,  leaving  further  operative  measures  to  a 
later  stage  when  the  eye  is  again  in  a  quiescent  state. 

Expression  attempts  made  shortly  after  the  accident 
may  easily  lead  to  mixing  up  of  vitreous  with  lens  sub- 
stance, which  is  not  a  desirable  condition. 

(8)  Early  resort  to  operative  measures  are  especially 
indicated  in  copper  and  brass  foreign  bodies. 

(9)  Debilitated  patients  liave  a  decidedly  less  resisting 
power  to  micro-organisms,  and  lower  recuperative  reaction. 

(10)  It  is  quite  easy  to  misjudge  the  real  condition  of 
a  case  unless  one  puts  the  patient  tlirough  cross-examina- 
tion as  to  how  tlie  accident  took  place. 

'J'lie  direction  in  wliich  the  foreign  body  entered  the 
eye  can  often  be  ascertained  by  getting  the  patient  to 
put  himself  in  the  j)osition  lie  actually  was  in  at  the 
time. 

(11)  Some    patients    seem    (juite    unable    to    maintain 
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llicniselves  perfectly  still  (liii-iiie»*  operative*  niensiires,  or 
}iro  too  agitiiteil,  or  lack  control  in  cai-rying  out  the 
desii-es  oi'  tlie  siir<»-eoii  with  re^'ard  to  the  assuni|)tioii  of 
tlie  best  position  of  the  eye  (lui-in<(  removal  of  tlie  foreign 
body  and  other  technicpie,  and  more  disturbance  of  tin; 
structures  therefore  results. 

(12)  The  <4"iant  nni^-net  lias  no  powei-  of  disci'iniinjition^ 
and  the  foreign  body  nniy,  quite  easily,  on  its  passage  out 
of  tlie  wound  or  from  the  vitreous  chamber,  tear  the 
cjliary  body,  oi*  iris,  wound  a  lens,  and  complicate  matters 
by  a  traumatic  cataract  not  })roduced  by  the  original 
damage. 

That  iridectomy  can  be  avoided  in  some  cases  I  have 
noted  elsewhere. 

When  the  metal  is  of  large  size,  although  there  is 
great  satisfaction  in  removing  it,  the  eye  is  usually  lost, 
even  though  no  sepsis  has  been  occasioned.  For  excep- 
tions vide  Cases  44  and  84. 

En  almost  all  cases  where  a  pellet  has  passed  into  or 
through  the  globe,  the  eye  is  lost  owing  to  the  extent 
of  the  damage,  and  the  usually  complete  haemophthalmos 
that  ensues. 

I  remember  one  case  in  which  the  injured  eye  was  left 
alone  by  a  country  practitioner,  and  it  was  only  when 
sympathetic  disease  appeared,  and  the  sight  was  lost,  that 
the  enucleation  of  the  injured  eye  was  performed,  and  the 
pellet  found  half  in  the  sclera  and  half  projecting  into 
the  orbit. 

Small  foreign  bodies. — Small  chippings  of  metal  when 
flying  with  considerable  velocity  may  penetrate  the  tough 
coatings  of  the  eye,  })ass  across  the  vitreous,  and  become 
embedded  in  the  sclera.  Sometimes  the  chip  passes 
anteriorly  through  the  sclera,  or  even  the  lid  and  sclera, 
but  there  is  no  definite  marking  of  the  point  of  entry. 
In  such  case,  the  lens  being  clear,  the  fundus  can  be  freely 
examined  ;  a  whitish  spot  of  sclera  can  often  be  discerned 
by  the  ophthalmoscope  where  it  is  exposed  by  the  tear  in 
the  overlying    retina  and   choroid.      The  white  area   may 


112  FOREIGK    BODIES    IN    THE    EtE    AND    OllBIf. 

be  surrounded  and  obscured  by  blood.  But  even  if  there 
is  such  a  mark,  there  are  further  problems  to  be  solved  : 
(a)  Has  it  merely  struck  the  sclera  at  the  posterior  pole, 
and  then  fallen  free  in  the  vitreous  below  ?  (&)  Is  it 
embedded  in  the  sclera,  or,  lastly,  {c)  has  it  passed  through 
into  the  orbit  ? 

The  first  can  often  be  solved  by  a  careful  examination 
bv  the  ophthalmoscope  in  a  dilated  pupil,  and  the  second 
can  sometimes  be  determined  in  the  same  way  by  the 
sheen  on  the  surface  of  the  metal  if  there  is  no  overlying 
ha3morrhage. 

The  third  is  almost  certainly  the  case  if  the  two  former 
are  negative. 

The  same  problems  face  one  if  the  foreign  body  has  pene- 
trated the  cornea  and  gone  through  the  lens  without 
making  a  hole  in  the  iris,  but  there  is  the  added  diffi- 
culty of  examination  according  to  the  greater,  or  less, 
opacification  of  the  lens,  which  may  vary  from  the  finest 
grey  line  in  the  track  of  the  foreign  body  to  complete 
opacity,  but  often  there  is  a  star-shaped  cataract  in  the 
posterior  cortex,  between  the  rays  of  which  the  details  of 
the  fundus  can  be  seen. 

Of  course,  a  radiogram  with  a  correct  localisation  will 
help  considerably,  but  in  several  instances  I  have  found 
the  radiogram  negative,  even  when,  by  other  means,  the 
presence  of  a  foreign  body  is  definitely  determined. 

The  giant  magnet  may  also  be  regarded  as  an  aid  in 
the  determination  of  the  presence  of  the  foreign  body. 

The  injured  eye,  after  dilatation  of  the  pupil,  is  brought 
slowly  towards  the  ])ointed  armature  with  the  half 
strength  current  switched  on.  If  no  effect  appears,  the 
current  is  strengthened  up  to  the  full.  Now  and  again, 
if  no  chip  is  brought  forward,  it  can  be  attracted  from 
its  position  by  rapidly  pushing  up  the  currcMit  from  half 
to  full,  thus,  as  it  were,  jerking  the  metal  out  of  its  bed. 

Sympathetic  disease  following  a  foreign  body  in  an  eye 
among  my  cases  did  not  occur. 

j  Jim  luitui'ally  most  reluctant  to  remove  an   eye,  but   1 
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nm  not  too  conservative  wIhmi  tlie  sight  of  the  injured  eye 
is  poor  and  other  signs  point  to  the  possibility  of  sympa- 
thetic uveitis.  One  good  eye  is  far  better  tlian  two  poor 
ones. 

There  is  more  hesitancy  in  advising  removal  wlien  tlie 
second  eye  is  amblyopic,  as  from  old  squint. 

Treatment. — The  object  of  treatment  of  foreign  bodies 
in  the  eyeball  is  to  get  rid  of  the  inti-uder  with  the  least 
possible  damage.  Therefore,  in  all  cases,  an  attempt 
should  be  made  to  remove  the  chip])ing,  except  when  it  is 
definitely  in  the  orbit  and  is  of  such  a  nature  as  to  become 
encapsuled  and  innocuous.  If  in  the  cornea  a  spud  is 
used,  if  in  the  conjunctiva  an  incision  is  madQ  over  it, 
and  then  it  can  be  extracted  by  forceps  or  the  giant  magnet. 

When  the  foreign  body  has  actually  penetrated  into 
the  globe  of  the  eye,  in  order  to  provide  for  its  removal 
it  is  sometimes  best  to  enlarge  the  original  wound. 

Large  wounds  of  the  sclera  may  be  sutured  by  the 
'finest  silk,  and  do  well,  even  though  the  silk  is  left 
embedded  beneath  overlying  conjunctiva.  The  conjunctiva 
should  be  raised  where  possible,  and  sutured  over  the 
scleral  opening,  if  the  latter  is  at  all  large. 

In  cases  where  the  foreign  body  is  in  the  anterior 
chamber,  or  iris,  or  even  the  lens,  after  making  a  section 
of  the  cornea  it  can  be  withdraw^n  by  the  hand  magnet  or 
by  forceps  introduced  into  the  A.C. 

Where  the  foreign  body  is  more  deeply  situated  it  can, 
in  the  great  majority  of  cases,  provided  it  is  inagnetic,  be 
brought  forward  by  the  giant  magnet  either  into  the 
posterior  or  anterior  chamber,  and  then  dealt  with  in  the 
same  manner. 

Certainly  small  foreign  bodies  in  the  vitreous  chamber 
are  capable  of  passing  round  the  peri})hery  of  the  lens, 
and  through  the  suspensory  ligament  into  the  posterior 
chamber,  and  even  actually  from  there  into  the  anterior 
chamber  through  the  pupil,  not  uncommonly,  but  often  get 
entangled  in  the  iris  tissue. 

In  a  proportion  of  cases  I   have  found  it  well  to  make 
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the  section  above,  especially  "when  the  foreign  body  was 
small  and  the  iris  not  much  damaged  by  entry,  or  where 
it  had  not  become  entangled  in  the  tissues. 

After  the  section  I  prefer  to  pass  in  the  curved  or  bent 
armature  of  a  small  hand  magnet,  and  this  can  be  intro- 
duced even  behind  the  iris,  below,  and  between  it  and  the 
lens  capsule  without  rupturing  the  latter  if  it  is  still  intact. 

Provided  the  foreign  body  can  be  Avithdrawn  in  this 
method,  a  round  central  pupil  can  often  be  procured, 
which  is  a  distinct  advantage.  Sometimes  a  foreign  body 
can  be  freed  below,  but  gets  entangled  in  iris  tissue  above, 
near  the  section,  especially  if  it  be  of  irregular  shape  and' 
rough  surface.  Iridectomy  then  may  have  to  be  per- 
formed, but  as  the  coloboma  is  above  there  is  but  little 
dazzling  later  on.  Even  if  an  iridectomy  has  been  per- 
formed below,  dazzling  is  not  usually  complained  of.  I 
have  made  special  inquiries  on  this  point. 

Sometimes  the  foreign  body  catches  under  the  posterior 
lip  of  the  incision,  and  will  not  follow  the  magnet  out ;  in 
such  a  case  the  hand  magnet  or  the  giant  magnet  can  be 
used  to  again  draw  it  on  to  the  free  surface  of  the  iris. 

If  the  chipping  is  already  in  the  iris  substance,  iridectomy 
is  necessary  on  withdrawing  it  either  by  the  magnet  or  by 
forceps.  In  cases  where,  in  addition  to  a  traumatic  cut 
of  the  cornea,  the  iris  is  prolapsed,  the  corneal  wound 
should  certainly  be  freed  from  the  incarcerated  iris  tissue, 
and  if  a  section  is  necessary  it  is  often  better  to  make  it 
in  the  same  neighbourhood.  In  emphasis  of  this  point  I 
draw  attention  to  case  No.  20,  where,  although  a  fair 
aphakic  result  was  obtained,  after  a  number  of  years  the 
])atieut  turned  up  with  the  sight  entirely  gone  as  the  result 
f)f  a  long-continued  but  slight  rise  of  tension,  as  proved 
In'  the  state  of  it  at  the  last  examination,  and  definite 
C'up])ing  of  jin  atrophic  looking  disc. 

I  always  prefer  to  make  the  section  peripherally  with  a 
(jraefe  knife  rather  than  with  a  keratome  ;  the  reason 
being  that  the  length  of  the  section  at  the  inner  margin 
of  the  cornea  is  very  nmcli    less  than  at  the  outer  margin 
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Avitli  tlic  hitter  iiist  i-iimciit ,  Jiiid  it  is  tlic  imior  section  tliut 
is  of  moniciit  ;  foi-  the  ri-(H'(l<)iii  in  the  use  of  iiistrinnontft 
introdiici'tl  into  tlir  anterior  cliainlici"  doponds  on  it,  and 
the  size  ol  tlie  section  niiikes  hut  httle  dilTerence  to  the 
recovery.  In  fact,  tliere  is  h'ss  hniisiiiir  of  tlie  lips  of  tlie 
section  if  the  latter  is  hir<,'"e. 

There  are  a  fair  lunnher  of  cases  in  which  either  (a) 
the  radio<»;rani  is  ])ositive,  hut  the  giant  niacrnet  j)roduces 
no  cliaiiLie  in  the  ])osition  of  the  foreign  hody,  or  {h)  hoth 
are  negative  and  yet  clinically  there  is  definite  evidence 
of  entry  of  a  foreign  body  hy  (1)  a  mark  in  the  cornea, 
(2)  a  hole  in  the  iris,  (o)  track  in  the  lens,  (4)  a  star- 
sha])ed  ()])acity  of  the  posterior  cortex,  and  the  cpiestion 
arises  as  to  "  what  is  to  be  done  ?  '' 

AVhen  a  foreign  body  is  considered  to  be  in  the  retina, 
choroid,  or  sclera,  and  is  not  brought  forward  by  the  giant 
magnet  on  the  day  of  the  accident,  and  tlie  case  lias  to  be 
left  under  observation  merely,  it  is  advisable  to  reiicat 
the  application  of  the  magnet  several  times  at  intervals 
of  a  day  or  two.  In  this  Avay  I  managed  to  remove  a 
foreign  body  on  the  third  day,  Avhen  on  the  first  no  effect 
had  been  produced. 

Formerlv,  that  is,  fifteen  or  twenty  vears  ajro,  it  was 
the  rule  to  make  a,  radial  incision  in  the  sclera  far  back, 
introduce  the  hand  magnet,  and  if  the  foreign  bod}'  came 
away,  Avell  ;  but  if  not,  removal  of  the  globe  or  its  contents 
was  resorted  to,,  either  at  the  same  time  or  at  a.  later 
period  if  shrinking  took  place. 

But  nowadays  I  consider  such  a  procedure  absolutely 
bad  surgery  ;  for  the  view  that  the  persistent  presence  of 
a  foreign  body  was  a  certain  means  of  starting  sympathetic 
disease  in  the  other  eye  has  been  exploded,  and  the 
method  adopted  was  too  drastic  to  take,  for  in  most  cases 
complications  arose,  such  as  loss  of  vitreous,  and  later 
separation  of  the  retina  from  shrinkage  of  the  scar-tissue, 
chronic  or  acute  uveitis,  and  the  eye  was  lost,  not  so  much 
from  the  accident  as  from  the  operative  treatment.  Vide 
Cases  5,  6,  7,  and  8. 
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My  own  practice  is  to  leave  such  cases  alone  and  merely 
watch  events. 

Even  if  marked  siderosis  is  present,  in  my  opinion, 
sympathetic  disease  is  not  likely  to  be  set  up  unless  the 
injured  eye  becomes  inflamed  and  tender  and  the  tension 
becomes  minus. 

If  the  foreign  body  appears  to  have  passed  through 
into  the  orbit,  no  harm  can  be  done  by  applying  the 
giant  magnet,  and  it  is,  therefore,  wisest  to  do  so  in  all 
cases. 

When  in  the  orbit  most  foreign  bodies  are  innocuous, 
and  no  attempt  should  be  made  to  remove  them,  as  they 
readily  get  encapsuled.  I  remember  one  case  under  the 
care  of  Dr.  Glascott,  in  which  a  nail-like  piece  of  iron  had 
passed  through  the  eye,  transfixing  the  posterior  coats  to 
the  orbital  wall.  On  enucleation  the  resistance  to  the 
scissors  led  to  its  discovery.  Here  the  damage  done  by 
such  a  large  piece  was  the  ruin  of  the  organ,  not  truly  the 
presence  of  the  metal. 

If  an  eye  survives  the  original  damage  and  the  con- 
sequent operation,  it  may  be  lost  by  septic  infection  of  an 
acute  kind,  or  by  a  lower  type  of  uveitis,  and  thus  to  loss 
of  projection,  tension,  and  the  eye,  therefore,  threatening 
sympathetic  disease,  evisceration  or  enucleation  is  resorted 
to. 

If  these  dangers  are  safely  passed,  further  deterioration 
of  function  may  result  from  rise  of  tension,  from  dragging 
on  the  ciliary  body  by  iris  healed  in  a  corneal  wound  or 
other  parts  of  the  uvea  in  a  scleral  gash. 

On  the  other  hand,  a  firmly  healed  scar  in  the  sclera 
may,  by  contraction,  pull  the  retina  out  of  position  and 
the  sight  will  go.  This  detachment  may  be  followed  by 
uveitis. 

In  cases  of  suspected  purulent  uveitis  use  of  vaccines 
is  justified  and  useful  in  certain  circumstances,  but  they 
are  slow  in  producing  results. 

An  autogenous  vaccine  is,  of  course,  the  best,  but  in 
j)ractice,  especially  nowadays,  in  war-time  one  has  to  rely 
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on  stock  preparations  of  the  streptococci  and  ])neuniococci, 
the  organisms  most  commonly  found  in  purulent  uveitis. 

If  the  foreign  body  carries  septic  material  into  tlie 
globe,  a  pniMilent  or  plastic  uveitis  follows,  and  eviscera- 
tion usually  with  a  glass  or  gold  vitreous,  or  in  some 
cases  enucleation  is  resorted  to.  In  the  latter  case  a 
better  cosmetic  result  is  ol^tained  if  a  glol)e  is  introduced 
into  the  cone  of  the  extrinsic  muscles. 

In  others  where  no  sepsis  arises  and  the  fragment  is 
iron  or  steel,  siderosis  appears  with  a  characteristic  rusti- 
ness  of  the  iris,  better  seen  in  blue  eyes,  and  peripherally 
situated  brown  deposits  under  the  anterior  capsule  of  the 
lens,  with  later  complete  opacification.  When  this  con- 
dition has  arisen  the  cataract  can  be  extracted,  and 
through  the  section,  before  expression  of  the  lens  sub- 
stance the  armature  of  the  hand  magnet  can  be  intro- 
duced ;  or  even  the  giant  magnet  point  brought  to  the 
lips  of  the  operation  wound,  and  now  and  again  the  chip 
comes  away  and  the  eye  does  well  even  with  disappearance 
of  iron  staining. 

In  other  cases  the  presence  of  a  small  chip  of  iron  in 
the  retina,  choroid,  or  sclera  brings  about  inflammatory 
changes  in  the  choroid,  and  the  retinal  pigment  breaks- 
through  and  is  seen  in  irregular  masses  together  with 
irregular  patches  of  choroidal  atrophy.  The  affected  area, 
may  spread  month  by  month  until  quite  a  large  proportion 
of  the  fundus  shows  these  changes.  Such  effects  may 
precede  typical  siderosis. 

One  of  my  cases  (No.  110)  proves  that  a  foreign  body 
€an  be  tolerated  for  nineteen  years.  Extraction  in  his 
case  was  performed,  and  a  secondary  glaucoma  set  in  at 
seven  years.  For  this  a  trephine  operation  took  place,  but 
this  had  to  be  repeated  because  of  vitreous  filling  the 
anterior  chamber. 

For  further  particulars  of  this  case  I  would  refer 
members  to  my  article  on  "Siderosis"  in  The  OphtlialmO' 
scope,  1915. 

I  may  add  that  when  that  article  was  written  I  expected 
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loss  of  the  eye.  Curiously  enough  ifc  recovered^  and 
although  the  tiekl  is  very  contracted  it  is  a  useful 
organ. 

Through  the  pupil  a  Tuarkedly  cupped  disc,  the  original 
scar  in  the  posterior  pole,  together  with  a  large  area  of 
choroidal  degeneration,  is  still  easily  seen. 

The  central  acuity  is  actually  -^-g-  partly,  J.  1. 

I  am  indebted  to  Dr.  R.  P.  Ratnakar  for  help  in  prepara- 
tion of  the  statistics. 

Mr.   N.   S.   FiNZi 

said  it  is  often  essential  to  the  ophthalmic  surgeon  that 
he  should  know  exactly  to  within,  say,  2  mm.  the  position 
of  a  foreign  body  in  the  eye  or  the  orbit.  The  localisa- 
tion of  the  depth  of  a  foreign  body  below  a  particular 
point  on  the  surface  which  can  be  marked  is  a  very 
.simple  matter  ;  not  so  the  accurate  localisation  of  a  foreign 
body  in  the  three  planes  of  space,  especially  when,  as  in 
the  e3'e,  the  point  to  which  reference  must  be  made,  the 
centre  of  the  cornea,  cannot  itself  be  conveniently  marked. 
An  instrument  has  been  invented  in  America  for  placing 
inside  the  lids  over  the  eyeball,  but  it  is  difficult  to  see 
how  it  can  be  accurate  ;  it  is  not  on  the  English  market 
so  far  as  I  know. 

Whatever  method  of  localisation  is  used,  it  is  advisable 
to  make  a  preliminary  radiograph  of  the  head  in  the 
anterior  and  the  lateral  positions,  and  this  applies  particu- 
larly to  war-wounds  where  there  are  likely  to  be  more 
than  one  foreign  body.  During  the  taking  of  these  it  is 
absolutely  necessary  that  the  patient  should  keep  his  eye 
.still,  so  that  a  short  exposure  is  advisable  ;  movement  of 
tiie  eye  during  the  exposure  will  completely  obliterate  an 
otlierwise  quite  obvious  shadow.  Tlw  ])atient,  therefore, 
fixes  on  some  distant  spot  with  the  good  eye.  If  the  shadow 
can  be  ol)served  on  the  screen  it  is  advisable  to  see  if  it 
m(jves  with  tlie  eye,  but  it  must  be  noted  that  if  it  is  in  the 
optic    nerve    it   will    move    with   the   eye,  and  if  in  certain 
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otlier  parts  of  tlir  orhit  It  will  iik>v(%  but  not  to  the  baiii(3 
extent  as  the  eye. 

The  nietliod  of  localisation  which  1  hjivc  ii.>,t;il  is 
Mackenzie  IJavidson's,  which  is  extremely  accnirale  with 
a  skilled  obsei'ver.  The  objections  to  it  are  that  it  takes 
a  lon^-  time,  juid  the  personal  factor  enters  lar^jfcly  into  the 
determination  of  the  i-csults. 

In  this  method  ;i  pointer  is  fixed  below  the  lower  eyelid, 
if  possible  directly  below  the  centre  of  the  cornea.  The 
relation  of  the  n])per  end  of  the  ]K)inter  to  the  centre  of 
the  cornea  is  accurately  determined  with  calli])ers.  A 
cross-wire  is  then  ])laced  au:ainst  the  side  of  the  head, 
iind  skiagrams  are  taken  with  the  tube  in  two  different 
positions.  It  is  l)est  to  use  two  separate  plates  f(jr  this 
purpose,  'i^-acings  of  the  cross-wires,  the  pointer,  and  the 
foreign  body  are  then  made  on  celluloid  from  both  plates, 
the  cross-wires  coinciding,  and  from  these  the  position  of  the 
foreign  body  in  space  is  worked  out  by  means  of  the  cross- 
thread  localiser,  which  I  need  not  describe  here.  The 
results  are  plotted  on  the  chart  shown,  but  it  nnist  be 
remembered  that  the  diagram  is  only  a  section  of  the  eye, 
and  that  though  the  foreign  body  may  be  within  the 
diagram  in  both  views  it  may  nevertheless  be  outside  the  eye. 
This  is  the  case  in  the  chart  of  A.B —  (chart  shown),  where 
the  foreign  body  lies  just  on  the  sclerotic.  It  will  be  seen 
from  the  sagittal  section  that  the  diameter  of  the  globe  at 
the  level  of  the  ])article  is  IG  mm.,  but  the  foreign  body 
is  just  over  8  nnn.  from  the  central  axis  of  the  eyeball. 

Dr.  George  has  devised  a  method  of  more  quickly 
^vorking  out  the  results  (ArrJu'res  of  Radiology,  March, 
1916).^ 

The  other  method,  that  of  Sweet,  is,  J  understand,  when 
used  with  the  Snook  modification,  (piicker  and  just  as 
accurate,  and  the  jiersonal  factor  is  to  a  certain  extent 
eliminated.  However,  1  do  not  get  a  sufficient  numbei-  of 
oases  to  justify  me  in  asking  for  this  apparatus,  which 
oosts  £25.  Here  two  ])lates  are  taken  with  a  certain 
<lefinite  dis})lacement  of   the  tube,  and  the  results  woi-ked 
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out  on  a  key-chart  in  reference  to  a  marker  placed  1  cm. 
in  front  of  the  centre  of  the  cornea,  and  subsequently 
transferred  to  a  special  diagram.  I  should  certainlj^  give 
this  metliod  a  trial  if  I  had  a  large  number  of  eye 
localisations  to  do. 

Now^  a  word  as  to  what  foreign  bodies  can  be  shown. 
Metal  can  always  be  detected,  though  a  small  piece  of 
aluminium  might  not  be  discernible.  The  higher  the 
atomic  weight  of  the  metal  or  other  substance  the  easier 
will  it  be  to  detect.  Glass  can  be  seen  even  in  very  small 
fragments  if  it  is  lead  glass  ;  large  fragments  of  soda-glass 
can,  small  fragments  cannot  be  seen.  Bits  of  gravel  may 
or  may  not  be  detected,  as  it  stands  pretty  much  on  a 
level  with  soda-glass,  but  is  rather  more  easily  seen.. 
Bits  of  wood  cannot  be  detected. 


Capt.  A.  W.  Ormond 

said  he  thought  that  those  working  at  the  base  hospitals 
in  England  did  not  get  these  cases  sufficiently  early ;  men 
arrived  after  about  a  fortnight  with  their  faces  peppered 
over  with  pieces  of  metal,  and  showing  scarrings  in  their 
corneae.  By  the  time  these  cases  had  been  examined 
and  skiagrams  taken  and  some  localisation  done,  usually 
another  week  had  elapsed  ;  so  that  at  the  end  of  three 
weeks  the  ophthalmic  surgeon  was  face  to  face  with  a 
man  who  had,  in  one  or  both  eyes,  one  or  several 
foreign  bodies  ;  the  eyes  being,  however,  perfectly 
quiet,  and  vision  fair.  Under  such  circumstances,  should 
an  attempt  be  made  to  remove  these  foreign  bodies,  or 
not  ?  That  seemed  to  be  the  most  important  question. 
His  practice  up  to  the  present  moment  was  that  if  the  man 
did  not  show  any  inflammatory  signs  in  the  eye,  and  if  the 
vision  was  sufficiently  good,  i,  e.  if  he  had  reading  vision, 
or  even  2~4,  he  left  the  eye  alone.  What  was  likely  to  be 
the  ultimate  result  in  those  cases  ?  Ho  was  much  influ- 
enced by  the  cases — of  which  he  had  several — in  which 
the   foreign   Ixjdy  had  been   removed  in   France    and  the- 
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patient  sent  liornc  afterwards;  in  these  the  eye  was 
absolutely  useless  for  visual  ]»ui-poses.  'J'hat  bein^^  so, 
one  was  not  inclined  to  allow  a  tiiaii  to  risk  losin^^  the 
sight  he  nii<(ht  possess.  It  was  prol)Hl)le  that  the  oph- 
thalmic surgeons  in  Kngland  did  not  see  the  best  cases, 
as  when  Col.  fjister  was  over  from  b' ranee  the  point 
was  discussed  with  him,  and  he  mentioned  several  cases 
in  which  the  foreign  body  had  been  successfully  removed. 
Of  course,  such  cases  would  probably  not  come  into  tlie 
hands  of  the  surgeons  in  this  country.  However,  the 
cases  which  had  come  to  him  of  the  kind  mentioned  had 
been  so  hopeless  that  he  was  not  encouraged  to  interfere. 

Until  a  fortnight  ago  lie  was  able  to  say  he  had  not 
seen  a  case  of  sympathetic  ophthalmia  arising  out  of  the 
war,  but  he  had  recently  had  one  ;  it  was  not  severe,  and 
he  hoped  it  would  not  become  so.  There  was  a  foreign 
body  in  the  eye  which  was  not  aseptic,  but  the  eye 
appeared  to  be  quieting  down  and  going  on  satisfactorily, 
when  suddenly  it  became  inflamed  and  he  removed  it  as 
soon  as  possible.  In  regard  to  other  cases  in  which  the 
eye  had  not  quieted  down,  and  at  the  end  of  three  weeks 
showed  signs  of  inflammation,  or  if  the  inflammation  were 
not  decidedly  lessening  under  atropine  and  general  treat- 
ment, he  would  remove  the  eye,  because  he  regarded  that 
period  as  a  very  critical  one. 

Another  question  arose  as  to  the  removal  of  foreign 
bodies  after  a  long  time  had  elapsed.  Those  cases  which 
he  had  seen  after  six  or  twelve  months  always  a})peared  to 
him  as  if  the  foreign  body  were  very  deeply  embedded  ; 
this  applied  to  at  least  a  large  number  of  those  in  which 
the  foreign  body  was  resting  on  the  retina  or  uveal  tract 
and  seemed  to  be  covered  by  fibrous  tissue,  and  unless  it 
remained  isolated  in  the  vitreous  chamber,  which  was  rare,, 
attempts  at  removal  were  liable  to  l)e  accompanied  by 
detachment  of  the  retina.  Kven  if  a  magnet  were  put 
over  the  foreign  body,  the  pulling  would  disturb  the 
retina,  and  might  detach  it,  or  at  least  do  it  considerable 
damage.      He  was  sceptical  about   foreign  bodies  having 
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been  successfully  reinoved  ^^•ithoat  damage  to  tlie  retina 
when  they  had  been  long*  in  position.  In  many  cases 
detachment  of  retina  followed  either  immediately  or 
shortly  afterwards. 


]\[r.   Arnold  Lawson 

said  :  It  seems  to  me  that  one  of  the  most  interestino^ 
points  in  this  discussion  is  with  regard  to  foreign  bodies 
in  the  eye  situated  in  the  vitreous  chamber.  It  is  when 
thus  placed  that  the  most  difficult  questions  arise  as  to 
the  possibility  of  their  remov^al.  Broadh'',  we  are  then 
confronted  with  two  nrain  considerations.  Firstly,  can  the 
foreign  body  be  removed  with  hope  of  saving  the  eye 
visually,  or,  if  vision  has  been  already  annulled,  will 
attempts  at  removal  of  the  foreign  body  favour  or 
endanger  the  retention  of  the  eye  itself  ?  and  secondly, 
what  is  the  prognosis  if  no  interference  is  attempted  ^ 

I  think  it  is  very  generally  conceded  that  any  foreign 
body  in  the  vitreous  chamber  is  the  source  of  great  danger 
and  should,  when  possible,  be  removed.  As  a  general 
statement  the  position  is  undoubtedly  a  sound  one,  for 
unquestionably  there  is  a  tendency  for  intractable  destruc- 
tive inflammations  and  degenerations  to  follow  the  reten- 
tion of  foreign  bodies  in  the  vitreous  chamber.  Moreover, 
when  the  foreign  body  is  magnetisable  there  can  be  but 
few  exceptions  to  the  rule  of  attempting  its  removal  with 
the  big  magnet  and  its  adjuncts  as  soon  as  possible,  and 
tliis  is,  of  course,  most  especially  the  case  when  there  is  a 
])rospect  of  tlu^  patient  retaining  useful  vision  in  the 
injured  eye. 

'Die  treatment  of  magnetisable  foreign  bodies  in  the 
vitreous  chamber  needs  no  discussion  except  as  to  the  best 
method  to  be  adopted  to  effect  removal. 

Xon-magnetisable  foreign  bodies  foi-iii  unfortunately 
-fjuite  a  different  though  much  smaller  class,  and  it  is  with 
reference  to  these  that  the  sui'g(H)n  often  is  confronted 
with  many  serious  (juestions.     'J'hough,  speaking  generally, 
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it  is  ;is  (]('sir;il)l(5  to  clTuct  ronioval  as  is  tlio  case  witli 
iiiagnetisabl(;  Ixxlit's,  still,  tin?  ditliculties  of  doiii^  so  may 
1)1'  and  <^-(nieralIy  at-c  infinitely  <(reater,  and  endeavours  in 
this  direction  arc;  oltcii  iVnii^'lit  witli  urave  I'isks  to  the 
eye.  Nevertlieliiss,  there  is  cointort  in  the  reflection  that 
non-magnetisable  bcxlies,  on  tlm  wliole,  are  less  dangerous 
than  nias4"net  isable  ones,  it'  we  except  some  peculiarly 
irritating  metallic  bodies,  of  which  copper  is  perhaps  the; 
worst.  Also  we  know  tlnit  it  is  rpiite  possibh;  foi-  aseptic 
foreign  bodies  to  remain  in  the  vitreous  chandjer  for  an 
indefinite  time  without  causing  serious  disturbance,  and  tin's 
hopeful  factor  a})plies  more  ])articularly  to  bodies  other  than 
iron,  steel,  or  co])pcr.  For  instance,  game-shot  pellets  liave 
been  known  to  rest  embedded  in  the  ocular  coats  for  many 
years  without  any  harm  to  the  integrity  of  tlie  eyel)all,  and 
quite  recently  I  saw  an  officer  with  seven  flakes  of  (ierman 
])0wder  in  the  vitreous  chamber  which  liad  been  there  for 
some  months,  and  the  eye  showed  no  resentment  whatever. 
1  am  of  opinion  that  in  cases  of  non-magnetisable  foieign 
bodies  in  the  vitreous  chamber  which  do  not  lend  them- 
selves readily  to  o])erative  measures  we  nuiy  often  i-eg;ird 
the  situation  with  more  equanimity  than  we  should  do 
were  they  magnetisable.  It  is,  of  course,  obvious  enough 
that  if  destructive  changes  supervene,  we  may  speedily 
have  to  choose  between  removal  of  the  eye  or  attempted 
removal  of  the  foreign  body,  and  in  such  cases  the 
decision  probably  will  be  reached  without  much  difficulty. 
]5ut,  on  the  other  hand,  when  the  reaction  following  injury 
is  not  over  severe  and  there  is  i-etention  of  useful  vision, 
is  the  surgeon  justified  in  contenting  himself  with  ])a]lia- 
tive  treatment  so  long  as  there  appears  to  be  a  chance  of 
matters  settling  down  ?  l^ersonally,  1  think  he  is,  and 
vmteris  pdrlhns,  therefore,  I  am  of  opinion  that  to  ''  wait 
>ind  see  ^^  is  a  good  sound  doctrine  in  such  cases,  ^riiere 
is  necessarily  the  bugbear  of  synqiathetic  ophthalmitis 
lurking  in  the  surgeon's  mind  in  many  of  these  injuiies, 
-and  its  possibility  in  any  ])articular  case  must  gnsitly 
-iiffect  the   decision  as  to   leaving  matters  alone  oi-  other- 
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wise.      Witli  regfird  to  this  point  we  are  in  a  mucli  better- 
position  to  judge  of  tlie  danger  than  we  were   some  years 
ago,  and  there  are  at  least  four  great  warning  signs  which 
will  notify  the  surgeon  that  he  is  taking  undue  risks. 

(1)  Protracted  and  intractable  CN^clitis  or  general  uveitis, 
which  goes  on  for  week  after  week  in  spite  of  treatment. 

(2)  The  gradual  supervention  of  an  increasing  lowering 
of  the  intra-ocular  tension  which  is  always  accompanied. 
by  progressive  failure  of  sight. 

(3)  Continued  photophobia  and  sympathetic  neuroses 
affecting  the  other  eye. 

(4)  The  condition  of  the  blood-count. 

Perhaps  the  most  important  of  these  signs  is  the 
increasing  lowering  of  the  intra-ocular  tension.  It  is  the 
most  unfavourable  sign  we  can  have  as  regards  the  vision, 
and  when  once  the  eye,  after  penetrating  injury  with  a 
foreign  body,  has  become  markedly  minus  in  tension,  and 
there  is  a  good  seeing  eye  on  the  other  side,  there  can 
be  no  doubt,  I  think,  that  the  most  prudent  course  is 
to  remove  it.  An  interesting  point  is  that  rapid  lowering 
of  the  intra-ocular  tension  after  such  injury  may  set  in 
without  any  subjective  or  objective  evidence  of  the  inflam- 
mation, or,  if  such  be  present,  it  may  be  of  a  slight  and 
insignificant  character.  None  the  less  the  state  of  the 
intra-ocular  tension  is  of  itself  a  danger  sign  of  the 
highest  possible  significance  and  should  always  create^ 
the  impression  that  the  eye  is  becoming  dangerous  if 
lowering  of  it  is  marked. 

Continued  inflammation  after  injury  may  exist  for  a 
very  long  time  without  any  alteration  in  the  intra-ocular 
tension,  and  these  cases  where  there  seems  no  probability 
of  satisfactorily  being  able  to  remove  the  foreign  body  are 
the  most  difficult  of  all.  The  time  when  an  eye  becomes 
so  dangerous  as  to  warrant  its  removal  is  an  indeterminate 
one,  and  every  case  must  be  judged  on  its  own  merits.  Jt 
is  in  such  cases  tliat  the  blood-count,  as  initiated  by  Mr. 
S.  H.  Browning,  proves  of  enormous  value.  The  advent 
of   a  large   or  considerable  increase  in  large  mononuclear 
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•cells  must,  1  think,  ht;  licld  to  sliow  that  the  s.'ifuty  limit 
has  been  passed,  and  therefore  in  every  case  of  difficulty 
a  close  watch  should  be  kept  on  the  blood-count,  and  the 
eye  removed  at  once  if  sij^nificant  alterations  ])resent  them- 
selves. There  are  also  suljsidiary  points  which  may  be  a 
<^uide  to  the  surgeon,  })arti('ularly  the  condition  of  the 
vision  and  the  ])atient's  position  in  life.  Obviously  if  the 
eye  i^  lost  as  a  visual  organ,  its  retention  is  a  matter  of 
(^uite  secondary  importance,  and  as  regards  the  patient's 
position  it  is  often  a  question  as  to  the  advisability  of 
continuing  to  arrest  liis  wage-earning  capacity  when  the 
chances  of  retaining  a  useful  eye  begin  to  become  remote. 
To  recapitulate,  the  following  are  the  points  I  wish  to 
make  with  regard  to  foreign  bodies  in  the  vitreous 
chamber  : 

(1)  All  magnetisable  foreign  bodies  should  be  treated 
with  the  idea  of  removal  as  soon  as  j)ossible. 

(2)  That  non-magnetisable  foreign  bodies  often  cannot 
be  removed,  and  attempts  in  this  direction  may  entail 
what  may  be  called  an  unjustifiable  risk. 

(3)  That  in  such  cases  the  surgeon  may  exercise  a 
wise  discretion  in  refusing  to  take  the  risk,  and  rightly 
prefer  to  adopt  purely  palliative  measures. 

(4)  That  such  measures  are  in  a  certain  number  of 
cases  attended  by  good  success. 

(e5)  That  in  the  event  of  palliative  measures  failing, 
there  are  now  well-known  signs,  particularly  the  condition 
of  the  intra-ocular  tension  and  the  blood-count,  which 
will  serve  to  keep  the  surgeon  from  overstepping  the 
limits  of  safety  in  his  desire  to  retain  the  eye. 

Mr.  Stephen  Ma  you 

said  the  only  contribution  he  wished  to  make  on  the 
subject  was  with  reference  to  a  practical  point  which 
he  had  found  useful  when  using  the  hand  magnet  which 
it  was  his  custom  to  employ.  It  was  merely  a  combina- 
tion of  the  magnet  with  a  telephone  probe.    The  telephone 
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probe  was  tapped  into  the  end  of  tlie  magnet  near  the- 
point  before  tlie  latter  was  introduced  into  the  eje.  One 
often  put  a  magnet  through  a  small  opening  in  the  eye, 
but  did  not  know  Avhen  one  was  touching  the  foreign 
body  ;  indeed  the  foreign  body  was  often  pulled  off  by 
the  lips  of  the  wound  when  withdrawing  the  magnet.  But 
Avitli  this  device  one  could  hear  the  smallest  foreign  body 
hit  the  magnet  when  it  came  into  contact  with  it  in  the 
eye.  The  magnet  should  be  inserted  with  the  current 
turned  off,  and  when  it  is  switched  on  the  foreign  body 
can  be  heard  making  contact  with  the  magnet. 

Mr.  Hamilton 

said  he  would  not  now  go  into  the  various  points  which 
he  had  intended  to,  because  very  largely  the}^  had  already 
been  discussed.  But  there  was  one  problem  which  had 
been  a  considerable  trouble  to  him  in  these  eye  injuries, 
namely,  the  moral  point  of  view.  Since  the  establishment 
of  the  Workmen^s  Compensation  Act  these  men  had  been 
coming  to  the  hospital  with  such  injuries  and  staying 
eighteen  months,  receiving  all  the  time  club  money  and 
perhaps  half  wages.  As  a  result  there  was  the  likelihood 
of  the  men  becoming  slackers;  they  would  not  want  to 
work  after  twelve  months'  rest.  In  cases  of  injury  to 
the  lens,  all  were  anxious  to  save  the  eye,  but  even  when 
the  lens  had  been  extracted  satisfactorily  the  eye  was  not 
satisfactor3^  Some  of  these  cases  had  been  patients  for 
three  years  ;  they  could  not  go  back  to  work  and  use  the  in- 
jured eye.  Would  not  such  men  have  been  better  workmen 
if  their  one  eye  injured  had  been  removed  straight  away  ? 
He  remembered  cases — before  the  passing  of  the  Work- 
men's Compensation  Act — in  which  the  man  came  in  with 
the  injury  one  Saturday,  the  eye  was  removed,  and  the 
man  was  back  at  work  in  another  week.  Such  a  case 
])robab]y  turned  out  better  than  the  ])ossible  neurasthenic 
])atient  did  after  spending  so  long  attending  hospitals  as. 
f^ome  cnscs  did. 
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Mr.   Ci;ii)F-A\i)  : 

In  jnij^rosicliinof  siirli  ;i  subjccl  ;i.n  j»i()f»"iiosis,  oik-  iiatiir;illy 
turns  lor  inloi'niation  to  tlic  (-.•i^c^  of  wliicli  <»n('  Iims 
ex])(M-ionce. 

I  Iiiivo,  therefore,  reviewed  the  cases  of  loi-eiii-n  bodies 
in  the  eye  and  orl)it  \\lii(di  ha\'e  occnrrcd  at  tlie  WOhci*- 
lianipton  J^'ye  Iniirniary  dni-inii-  the  |»ast  tliirteen  years, 
confining*  myself  to  tliose  in  \vlii(di  a  foi-eioii  body  lias 
penetrated  and  remained  in  the  n-Jobe  or  orbit,  and  not 
counting"  those  in  which  a  foreign  ])ody  has  merely  lodged 
upon  the  cornea  or  conjunctiva  ;  this  is  what,  I  believe, 
was  intended  in  tlie  title  under  discussion. 

The  nund)er  of  accident  cases  all  told,  but  excluding 
military  cases,  which  have  attended  in  these  thirteen 
years,  number  over  43, -300,  and  the  number  of  cases  in 
which  a  foreign  body  has  entered  and  remained  in  the 
globe  number  70,  whilst  only  one  case  occurred  in  which 
a  foreign  body  entered  and  remained  in  the  orbit. 

It  has  been  a  matter  of  astonishment  to  me  that  the 
number  of  such  cases  is  so  small  ;  I  (piite  expected  there 
would  have  been  several  hundreds,  for  the  district  which 
the  Wolverliampton  Eye  Infirmary  serves  is  one  in  which 
the  iron  trade,  in  all  its  forms,  is  the  chief  industry,  and 
the  vast  majority  of  accident  cases  which  present  them- 
selves comprise  injuries  to  the  eye  by  fragments  of  iron  or 
steel  lodging  upon  the  cornea,  or,  if  of  any  size,  wounding 
the  globe  and  causing  more  or  less  destruction  thereby. 

Inasmuch,  then,  as  the  percentage  of  foreign  bodies 
remaining  in  the  globe  is  as  low  as  '17  per  cent,  in  some 
48,300  accident  cases,  the  obvious  comment  is,  that  this 
class  of  iniurv  is  a  rare  one,  at  anv  rate  for  the  di.strict 
of  Wolverhampton. 

In  ])resenting  details  of  these  77  cases,  I  will  endeavour 
to  avoid  wearisome  statements  of  figures  as  far  as  pos- 
sible. 

Leaving  out  one  case  now  under  observation,  and 
which  I  fear  will  come  to  enucleation,  I   find   that   of  the 
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76,  /.  e.  excluding  tlie  orbit  case,  41  eyes  were  saved  and 
35  euncleated,  the  percentages  being  respectively  50'5  and 
43*5  per  cent. 

The  situations  in  the  eye,  occupied  by  the  various  frag- 
ments, with  the  number  of  cases  in  each,  Avere  as  follows  in 
order  of  frequency  : 


f  fl.apR 

Per 

Eyes 

Eyes 

Vitreous  ..... 

\.  CttOV/O* 

cent. 

48 

Siived. 
12 

lost. 

36 

24 

Lens 

I     12 

15 

10 

2 

Posterior  scleral  wall 

11 

14 

4 

7 

Anterior  chamber 

11 

14 

10 

1 

Anterior  scleral  wall 

3 

4 

2 

1 

Iris 

1 

1-3 

1 

Posterior  chamber    . 

1 

1-3 

1 

Orbit  (eye  also  injured)  . 

1 

1'3 

99 

1 
41 

76 

25 

The    nature    of    the    fragment    in    the    77    cases    is    as 

follows  : 

Cases. 
72  steel  or  iron,  the  majority  being  steel. 
4  pieces  of  glass,  2  eyes  being  enucleated. 
1  thorn,  eye  saved. 
Tlie   dominating  factor  in  the  prognosis  as  to  whether 
the  eye  is  to  be  saved  or  not  is,  as  might  be  expected,  the 
occurrence,  or   otherwise,  of   sepsis.      This  may  be  earl}^, 
causing    panophthalmitis,    or    late,  when    the    eye    passes 
through   the   stages   of   severe  irido-cyclitis,  softens,   and 
finally  becomes  a  useless   and   painful   organ.      Added  to 
this  is  tlie  ever-present  spectre  of  sympathetic  ophthalmia. 
Vitreous. — Kegarding  the  cases  in  which  the  fragment 
was  situated  in  the  vitreous,  in  the  twelve  successful  cases 
the  fragment  was  removed  with  the  magnet,  either  through 
the  original  wound  or  througli  a  scleral  incision,  avoiding 
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the  ciliiiry  ru^^non,  and   noiirest    to   the   situ   (jT  tlio   loroign 
body. 

'J^lie  resulting''  vision  varied  from  ^\^  ])artly  to  IMj. 
Only  one  case  liad  vision  of  /'^^  partly,  one  Iiad  vision  -^^, 
and  the  rest  had  ^l\^  and  less,  chieHy  less. 

Of  the  twenty-four  unsuccessful  cases,  all  became  septic 
sooner  or  later,  althou<»-li  the  magnet  was  successful  in  a 
good  proportion  in  removing  the  foreign  body. 

Lens. — Of  the  twelve  cases  in  which  the  fragment  was 
situated  in  the  lens, the  two  in  which  the  eye  was  enucleated 
had  early  become  septic  ;  of  the  ten  successful  cases  the 
fragment  had  been  allowed  to  remain  in  the  lens  until  the 
cataract  which  was  forming  became  mature — this  took 
place  at  intervals  varying  from  a  few  days  up  to  a  year  in 
one  case. 

The  resulting  vision  of  these  cases  has  been  good  on 
the  whole,  and  varying  from  -^^  to  ^  partly,  on  correction  ; 
three  cases,  however,  owing  to  subsequent  inflammation, 
had  much  less  than  this. 

Posterior  scleral  wall. — Of  the  cases  where  the  fragment 
had  penetrated  the  globe  and  come  to  rest  in  the  posterior 
scleral  wall,  four  eyes  were  saved  and  seven  enucleated. 
The  magnet  was  successful  in  removing  the  foreign  body 
in  one  case  only  of  the  latter,  but  the  eye  was  removed  on 
account  of  subsequent  inflammation,  and  of  the  remaining 
six  enucleation  was  performed  on  account  of  sepsis  and 
as  a  prevention  of  sympathetic  ophthalmia. 

Three  of  the  four  "  saved ''  eyes  of  this  class  are  dis- 
tinctly interesting  as  they  still  contain  the  fragment,  and 
up  to  the  present  have  not  caused  trouble,  as  far  as  can  be 
judged.  The  patients  have  been  warned  of  the  risk  they 
run,  and  present  themselves  for  examination  periodically. 
In  one  case  only  of  this  class  was  the  fragment  removed 
successfully  by  the  magnet,  and  unfortunately  I  have  no 
record  of  the  vision  resulting. 

Anterior  chamber ,  anterior  scleral  icall,  iris,  posterior 
chamber. — The  cases  where  the  foreign  body  lay  in  the 
anterior  chamber  call  for  little  comment,  for  the  fragment 
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is  easily  removed,  and  in  the  one  unsuccessful  case  the 
eye  Avas  lost  on  account  of  sepsis;  so  also  with  those  lying 
in  the  anterior  scleral  wall,  the  iris,  and  the  posterior 
chamber. 

Orbit. — The  one  case  in  Avhicli  the  foreign  body  lay  in 
the  orbit  was  distinctly  unusual,  although  by  no  means 
unique.  For  ten  days  a  piece  of  iron  3f  in.  long  by  -^  in. 
in  triangular  section,  lay  in  the  orbit  on  the  outer  side,  and 
penetrating  through  its  outer  wall  w4th  the  posterior  end 
lying  beneath  the -skin,  just  in  front  of  the  ear,  the  anterior 
end  just  behind  the  superior  fornix  in  its  outer  part,  but 
invisible  from  the  front.  On  its  way  in,  the  piece  had 
injured  the  globe,  causing  a  prolapse  of  the  iris,  which 
was  excised  at  once. 

There  was  considerable  swelling  in  the  temporal  region,, 
which  was  thought  to  be  due  to  a  blow  from  a  blunt 
instrument  at  the  same  time,  for  the  history  given  was 
simply  that  the  man  had  had  a  sharp  smack  on  the  eye 
and  side  of  the  head.  On  the  subsidence  of  the  swelling 
the  end  of  the  fragment  could  be  felt,  and  the  piece  was 
withdrawn  posteriorly  through  a  small  incision  in  the 
temporal  region.  He  made  a  rapid  recover}^,  and  the  eye 
had  vision  of  y^. 

Conclusion. — From  the  above  review  of  the  cases  the 
conclusion  is  drawn  that  the  vitreous  is  the  place  where 
a  foreign  body  having  entered  the  eye  most  usually  comes 
to  rest,  and  that  the  chances  of  the  eye  being  saved  in 
such  a  case  are  one  to  two. 

That  the  most  dangerous  place  of  all  is  the  posterior 
wall  of  the  globe,  the  chances  being  a  little  more  than 
"  evens ''  that  the  eye  is  saved,  although  the  occurrence 
of  a  foreign  body  in  that  situation  is  distinctly  rare. 

The  best  place  of  all  is  in  the  anterior  portion  of  the 
eye,  i.  e.  the  anterior  or  posterior  chambers,  the  iris  or  the 
lens,  and  of  these  the  lens  is  the  worst  ;  for,  although 
good  visual  results  may  be  obtained,  the  patient  is  a  one- 
eyed  individual  as  far  as  the  labour-market  is  concerned, 
althougli  ratlier  better  than   that  by  reason  of  possessing 
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ji  ])(>toiitial  eve,  wliicli  would  l)e  of  value  sliould  uuvtliiufr 
liuppon  to  the  o-ood  eye. 

'ircatinmf. — Ou  tlie  question  of  the  Ireiitincnt  ol'  these 
cases,  and,  indeed,  of  tlie  JiV)ove  record  of  statistics,  any 
remarks  I  make  must,  I  feel,  ht?  open  to  criticism,  because 
the  magnet  at  my  disposal  is  that  devised  by  and  known 
as  the  Hirscliberg.  It  is  a  ])owerful  magnet,  }mi  ])y  no 
means  as  powerful  as  tlie  llaab,  and  much  less  so  than 
the  one  recently  devised  by  Kollet,  of  Lyons,  which  is  the 
most  powerful  one  at  present  in  use.  (I  may  say,  how- 
ever, that  had  it  not  been  for  the  Avar,  I  should  have  had 
at  my  disposal  the  Rollet  magnet.) 

Although  somewhat  lacking  in  traction  power,  the 
Hirschberg  nevertheless  presents  an  advantage  over  the 
more  fixed  ones,  in  that  it  is  easily  handled  and  the  points 
can  be  inserted  into  the  globe  at  any  angle,  with  the 
patient  lying  on  the  table. 

Speaking  generally  as  to  the  method  of  application  of 
this  magnet,  with  the  exception  of  the  cases  in  which  the 
foreign  bodies  occurred  in  the  anterior  chamber  and  iris, 
it  has  always  been  necessary  to  introduce  the  point  within 
the  globe  a  greater  or  lesser  distance,  either  through  the 
original  wound,  enlarged  if  necessary,  or  through  an 
opening  in  the  sclera,  avoiding  the  ciliary  region,  and  in 
the  closest  proximity  to  the  fragment  or  its  suspected 
position  as  given  by  skiagram  if  it  cannot  be  seen  in  the- 
globe. 

Attempts  are  always  made  to  obtain  that  ideal  result,, 
when  the  fragment  flies  out  through  the  original  line  of 
entry  by  simply  placing  the  patient's  e^^e  and  the  magnet 
in  close  proximity  to  each  other,  but  I  have  never  obtained 
this  ideal,  and  I  do  not  hesitate  to  introduce  the  point 
freely  into  the  vitreous,  and,  if  necessary,  several  times. 
It  is  doubtless  a  bold  procedure,  but  I  can  point  to 
successful  results  so  obtained,  even  after  having  intro- 
duced the  point  six  or  seven  times  into  the  vitreous. 

The  alternative  of  leaving  the  fragment  in  the  vitreous 
is,  in  my  experience,  always  disastrous.      I  do   not  recall 
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ti  single  successful  case,  among  the  civil  ones  at  any 
rate. 

The  three  I  can  record,  in  which  the  fragment  was 
embedded  in  the  posterior  scleral  wall,  show  that  a  foreign 
body  may  lie  in  that  position  without  the  eye  coming  to 
harm ;  there  is  nothing  out  of  the  way  in  this,  for  many 
other  cases  are  doubtless  recorded,  but  as  long  as  the 
fragment  is  there  risk  of  later  trouble  must  always  be 
present. 

My  one  feeling,  based  on  about  fifteen  years'  observa- 
tion of  these  cases,  is  that  the  fragment  must  be  extracted 
at  almost  any  cost,  for  if  it  is  not  the  eye  is  lost — making 
an  exception,  of  course,  of  those  cases  where  the  fragment 
lies  in  the  posterior  scleral  wall  in  an  aseptic  condition,  or 
in  the  lens. 

As  I  said  above,  however,  I  feel  that  my  treatment  and 
results  are  open  to  criticism  on  the  grounds  that  I  work 
Avith  a  weak  magnet ;  but  these  are  the  results  obtained, 
and  it  will  be  a  matter  of  great  interest  to  me  to  hear  the" 
results  obtained  in  a  not  less  number  of  cases  by  the  use 
of  a  big  magnet,  and  to  learn  that  it  is  so  much  superior  to 
its  little  brother. 

Dr.  Hern 

said  that  most  of  the  points  which  he  intended  to  allude 
to  had  been  covered  by  former  speakers,  but  there 
remained  two  or  three  to  which  he  would  like  to  refer. 
He  would  emphasise  what  one  speaker  said  as  to  the 
importance  of  removing  the  foreign  body  from  an  eye  as 
soon  as  the  case  was  seen.  When  he  first  saw  a  case  of 
foreign  body,  certainly  in  the  eye,  he  always  tried  to  find 
out  what  was  the  exact  nature  of  the  substance,  for  on 
that  a  great  deal  depended.  Glass  and  stone  were  the 
two  suljstanccs  lie  was  most  inclined  to  leave  in  the  eye ; 
not,  however,  that  he  was  inclined  to  allow  any  substance 
to  remain  in  the  eye.  Another  important  question  was  as 
to  whether  the  foreign  body  was  in   the  back    or  in   the 
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front  of"  the  eye.  It"  it  were?  in  tlic  i'vowt  oi'  fli(»  eye,  lio 
always  rcnioNcd  it  if  lie  could.  He  li;i(l  watcliod  some? 
cases  of  foreign  body  in  the  vitreous  cliandjer  for  twenty 
years;  in  some  of  these  tin,'  substance  was  glass,  in  other 
cases  stone.  J5ut  if  it  were  iron  or  a  non-nia<rnetisable 
body,  and  ])articnlarly  if  it  were  co])j)er,  lie  felt  certain 
that  the  eye  would  t^o  wi-ong  ;  not  only  would  tin;  sight 
be  lost,  but  the  eye  would  !)(>  a  menace  to  the  other  one. 
Therefore,  in  such  cases  his  practice  was  to  try  to  locato 
the  body  and  make  an  incision  as  nenr  as  he  coidd  to  it, 
and,  at  all  hazjirds,  get  it  out. 

With  regard  to  sympathetic  trouble,  he  was  strongly 
of  o})ini()n  that  there  were  two  kinds  of  this  met  with  in 
practice;  one  was  septic,  and  the  other  was  some  peculiar 
non-toleration  of  the  eye  to  tlie  presence  of  a  foreign 
body.  He  did  not  know  the  pathology  of  it,  but  he  was 
certain,  from  })ractice,  that  the  majority  of  cases  were- 
septic,  though  he  believed  tliere  were  cases  in  which  the 
foreign  substance  was  not  septic. 

Mr.  KowAN 

wished  to  emphasise  the  importance  of  taking  skiagrams- 
in  these  cases.  Two  cases  liad  struck  him  as  rather 
important.  In  both  the  tension  was  normal.  In  one 
there  was  suspicion  of  a  foreign  body  having  penetrated 
one  eye,  but  the  X  rays  sliowed  a  foreign  body  in  both. 
Both  cases  were  seen  a  few  hours  after  the  accident,  and 
the  tension  was  normal.  One  was  a  case  with  copper, 
and  it  was  removed  within  a  few  hours,  the  other  eye 
degenerated  ;  it  had  gone  on  to  cataract,  and  lie  extracted 
it,  and  at  the  present  time  the  pjitient  had  good  sight. 
Could  that  be  a  case  of  sympathetic  trouble  ^  He  thought 
the  first  eye  was  taken  out  too  soon  for  its  condition  to 
have  had  any  effect  on  the  other.  In  reference  to  the 
remarks  of  Dr.  Hern,  he,  the  speaker,  had  had  the  oppor- 
tunity of  observing  stone  lying  harmlessly  in  tlie  eye  for 
years.      He   had   found  that  the  best   way  was    to    use   a 
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small  magnet,  if  the  foreign  body  conld  be  got  out  with 
it.  Failing  that,  a  large  magnet  should  be  employed. 
These  substances,  however,  were,  if  possible,  best  removed 
with  a  small  magnet,  as  the  movements  of  the  foreign 
body  caused  by  the  large  magnet  often  seriously  injured 
the  eye. 

Dr.  George  Mackay 

said  he  agreed  Avith   Mr.  Craig   as   to   the   importance  of 
dealing  with  these  cases  with  the  utmost  promptitude.     A 
foreign  body  in  the  eye  soon  gathered  fibrin  or  leucocytes 
around  it,  obscuring  its  appearance  and  its  true  dimensions, 
and  doubtless  other  surgeons  had  seen,  as  he  had,  cases  in 
which    a   magnetisable   foreign   body,   in   the   moment   of 
extraction  from  the  eye,  left  its  mantle  of  exudate  behind 
it  as  a  floating  opacity  in  the  vitreous.      He  would  like  to 
lay  down  one   maxim   which   had  not  hitherto  been  men- 
tioned in  the  discussion  :   Don^t  be  afraid  of  making  a  big 
enouo'h   incision   to    let   the   frao-ment   out.      Much   harm 
might  be  done  by  trying  to  extract  a  foreign  body  through 
too  small  an  incision,  especially  with   a  powerful  magnet. 
A  sharp-pointed  piece  of  metal  did  not  always  retire  with 
its  long  axis  directed  in  the  same  path  as  it  had  entered. 
It   was   liable   to    turn   within   the  eye,  and  its  long   axis 
might  be  at  right  angles  to  the  long   axis   of  the   wound. 
Separation  of  the  lips  of   the  wound  might  be  required  to 
aid  its  safe  delivery.      He  employed  a  ^' giant  ^^  magnet  in 
preference  to  a  "  hand  '^  magnet  for  most  cases,  provided 
the   former  was   of   a  mobile  pattern.      He  did  not  like  a 
magnet  on  a  fixed  pedestal,  like  the  original  Haab  appa- 
ratus.   In  the  eye  wards  of  the  Edinburgh  Koyal  Infirmary 
iie  had  found   Volkmann's  suspended  magnet  satisfactory. 
It   could   support    a   weight  of   30  lb.      'Jlie  fact  that  the 
giant  magnet  was  ])referably  used  to  attract  small  particles 
round  the  lens  into  the  anterior  chamber  did  not  prohibit 
its  use  for  larger  fragments  in  the   vitreous,  which   could 
only  be  extracted  tlirough  the  sclerotic.    A  certain  number 
of  eyes,  remaining  ii'iitjible  for  a  time  after  extraction  (^f 


FOREIGN     MODIK^^     IN    THK     KYK     AND    ORBIT,  l'}5 

;i  foreit^u  body,  wore  liable  to  be  sacrificed  for  l'(*ar  of 
sympathetic  iidlannnation.  lie  had  i'oiiud  benefit  from  an 
old  remedy  employed  by  his'  former  teachers,  VV.  Walker 
and  Ar<(yll  Robertson,  namely,  blistering  the  slightly 
moistened  skin  surface  of  the  iippt.'r  lid  with  a  stick  (jf 
lunar  caustic. 

As  an  ophtlia]mi(3  medical  referee  under  the  Workmen's 
Compensation  Act,  he  had  had  considerable  experience  of 
ihe  neurasthenic  cases  referred  to  by  Mr.  Hamilton.  if 
he  was  satisfied  that  to  the  best  of  his  judgment  the  injury 
was  healetl,  he  advised,  with  some  firmness,  a  return  to 
work,  and  such  a  reduction  of  compensation  as  woidd 
encouratre  tlie  workman  to  do  his  best  to  earn  somethinir 
for  himself, 

Mr.   Eknkst  Clarke: 

One's  experience  during  the  war  has  been  that  small 
foreign  metallic  bodies  entering  the  eye  have  done  much 
less  harm  than  one  expected,  either  at  the  time  or  later. 

One  explanation  appears  to  me  to  be  that  they  are 
strictly  aseptic,  rendered  so  by  the  high  temperature,  in 
some  cases  from  the  explosive  bomb  they  have  left,  and 
in  the  case  of  bullets  by  the  bullet  striking  some  hard 
substance  before  being  shattered. 

Among  many  the  following  are  two  interesting 
•examples  : 

(I)  Sergt.  D — ,  ret.  2'1  years,  was  digging  in  a  trench 
when  a  bullet  hit  his  spade  and  spluttered  up  into  his  face 
in  hundreds  of  fragments.  One  piece  of  nickel,  about 
2  nun.  square,  passed  through  the  cornea  and  lodgcMl  in 
the  anterior  surface  of  the  upper  part  of  the  right  lens. 
It  was  seen  there  glistening  and  embedded,  but  there  was 
no  opacity  of  the  lens  even  in  the  immediate  neighbour- 
hood, either  at  the  time  or  after  many  weeks.  The  whole 
substance  of  the  cornea  was  riddled  with  minute  dust-liko 
particles.  In  spite  of  these  injuries  vision  was  {j-  in  this 
-eye,  and  remained  so   during  several  weeks   of   watching 
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Under  these   circumstances  it  was  deemed  expedient  not 
to  attempt  to  remove  the  particles. 

(2)  Pte.  C — ,  cet.  27  years,  was  wounded  at  Gallipolr 
by  a  bulh^t  splintering  by  striking-  a  loophole.  He  didi 
not  realise  that  much  harm  had  been  done,  and  remained 
in  the  trenches  for  a  month.  On  admission  into  the  King 
George  Hospital  about  two  months  after  the  injury,  a 
small  foreign  body  was  found  embedded  below  and  at  the 
margin  of  the  left  disc.  There  was  some  opacity  of  the 
lens  and  a  small  scar  on  the  cornea  at  the  outer  side 
showing  the  point  of  entrance  of  the  foreign  body.  In 
the  right  eye  there  appeared  to  be  some  papillitis,  but  as 
this  never  changed  under  observation  and  vision  remained 
^j  we  concluded  the  condition  was  a  slight  congenital 
malformation.  'Jlie  left  eye  never  became  worse,  but  on 
account  of  the  opacity  of  the  lens  vision  was  only  fingers 
at  a  metre.  He  preferred  not  to  have  any  operation,  and 
all  the  conditions  have  remained  stationary  ever  since  (six 
months) . 

Reply  by  Opener  of  the  Discussion. 

Mr.  A.  L.  Whitehead,  in  reply,  said  he  would  not  deal 
with  many  of  the  points  which  had  been  raised,  but  he 
agreed  Avith  Dr.  Craig — and  other  speakers  also  had  men- 
tioned it — in  laying  much  importance  on  the  immediate 
treatment  of  these  cases.  He  regarded  the  first  twelve 
hours  after  the  accident  as  vital,  because  after  that  there 
was  a  likelihood  of  incarceration  taking  place,  or  at  least 
the  throwing  out  of  lymph  around  the  foreign  body.  Dr. 
Craig^s  experience  with  regard  to  the  implantation  of  eye- 
lashes must  be  unique,  and  he,  the  speaker,  could  only 
account  for  it  by  the  peculiarly  long  eyelashes  with  whiclL 
the  people  of  his  nation,  the  Irish,  were  favoured. 

The  only  other  point  he  wished  to   deal   with   was  the 

•removal  of  a  ])ioce  of  steel  which  was  known  to  be  in  the 

vitreous,  through   a  posterior  incision.       Keally,  however,. 

Mr.  Clegg  and  Mr.  Treacher   Collins   had    answered   that 

point  for  him. 
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Mr.    (Jollins,    ill    spcjikiiiiif    <>!    syiiipJitlietic    oplit  lialiiiiji, 
said  tliJit,  in  liis  opinion,  tin;   presence  of   a    foreign  l^ody 
was  of  practically  no  account,  that  the  wound  of  entrance 
of  the  l)()(ly  was  tlu'  point  of  dan^^er.    He,  Mr.  Whitehead, 
thont^ht    tliat    if    the    sur^-eon    increased    the    dan^^er    by 
making  aiiotlier  wound  at  tlie  front,  th(!re  was  a  greater 
risk  of  syTn])atlietic  oplithalniia  by  tlie  production  of  partial 
incarceration    of    the    iris    l)y    an    antei'ioi'    incision.       Mr. 
Gray  Clegg    had    said   that  the  least  possible  interference 
should   be    carried   out   at  tlie  time  of  the  removal  of  the 
foreign  body,  and  that  gentleman  thought  the  bringing  of 
the    vitreous    forward   into  the   lens  substance  was  detri- 
mental to  the  future.      That  was  a  strong  point  in  his,  the 
speaker's   favour.      A    small  linear  incision  after  turning 
back  a  conjunctival  flap  behind  the  ciliary  processes  caused 
no  inconvenience.      He  had  had  frequent  opportunities  of 
inspecting,    with    the    ophthalmoscope,    the    scar    he    had 
made,    and    it    caused    no    subsequent    interference    with 
vision.       Here    also    the    great    advantage    of    the    giant 
magnet    came    in,   for  it  was  not  necessary  to  make  a  big 
incision  and  prod  into   the  vitreous  with  a  small  magnet ; 
all  that  was  necessary  was  to  make  the  incision  the  proper 
size,  i.  e.   the   size    corresponding   to   that   of   the   foreign 
body,  and  to  place  the  point  of  the  magnet  just  within  the 
sclerotic,   and    the    foreign    body,    if    magnetisable,    came 
across  to  it.      There  was  no  need  to  disturb  the  vitreous^ 
and   very  little   disorganisation  followed.       By  making  a 
radial   incision   one   practically  limited   the   occurrence   of 
haemorrhage   as  well.      The  magnet  he   was  using   at   the 
hospital    was   made   to   his   design.      It   was  50   per   cent, 
.stronger  than    any  Haab  magnet   which   had   been   made 
before  ;  and  it  was  swung  with  a  counterpoise  weight  and 
could  be  drawn  up  and  down  and  moved  laterally  at  wilL 
It  was  exti-emely  valuable  and  very  powerful. 
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1.  A   case    of  siderosis   hnlhi  :    exlraction  of  foreign  body 

a  year  after  injury. 

By  W.  H.  McMuLLEN. 

F.  B — ,  set.  41  years.  First  seen  April  lOtli,  1915. 
Complained  of  mistiness  of  vision  and  occasional  redness 
and  lacryniation  of  left  eye  for  past  two  months. 

History. — A  year  previously  left  eye  had  been  struck 
by  a  fragment  of  steel  from  a  chisel.  There  was  slight 
bleeding  from  the  eye.  It  soon  apparently  recovered 
completely,  and  vision  was  clear.  Four  or  five  months 
after  injury  the  eye  began  to  change  in  colour.  No 
other  symptoms  until  about  two  months  ago. 

Condition  of  eye. — Slight  ciliary  and  conjunctival  injec- 
tion ;  faint  cloudiness  of  cornea;  iris  greenish-brown 
(right  iris  was  blue-grey)  ;  left  pupil  larger  than  right, 
slightly  irregular,  and  almost  inactive  to  light  and  on 
convergence  ;  numerous  vitreous  opacities  ;  fundus  details 
blurred  ;   shallow  detachment  of  retina  (?)  below. 

\j.  V.  variable  <  ^^^y  to  3%. 

Skiagrams  showed  foreign  body,  which  was  localised 
4  iiim.  beliind,  8  nun.  below,  and  8  mm.  external  to  centre 
of  cornea. 

May  7th,  1915.  Operation.  Haab's  magnet  brought 
f(jreign  body  forward,  and  it  became  entangled  in  iris. 
Iridectomy  was  performed  through  keratome  incision  and 
foreign  body  removed  with  portion  oi  iris. 

The  foreign  body  was  a  Hake  of  metal  measuring  about 
4  mm.   X  2  mm. 


CASK    OF    SIDKKUSIS     lUl.lil.  I -19 

'V\w  eyu  romained  slightly  injocteJ  for  al)Out  two 
months.      There  was  never  any  K.  1*. 

Present  condltloii  of  cue. — Iris  sliows  cliaracteristic 
rusty  (liscohjratioi).  There  are  numerous  vitreous  opaci- 
ties. Tlie  i-(.'tina  is  (leta(;lied  lichnv.  Fundus  details 
blurred. 

V.  =  Fingers  at  1  ft. 

The  eye  is  (juite  free  from  signs  of  inflammation,  and 
painless. 

'J'he  President  asked  if  the  effect  of  the  siderosis  was 
simply  the  staining  in  the  iris. 

Mr.  McMuLLKN  said  tliat  there  were  no  cliaracteristic 
changes  visible  in  the  fundus.  The  vitreous  was  rather 
cloudy. 

Mr.  GuAY  Clegg  said  that  in  one  of  his  cases  the 
degree  of  pigmentation  had  been  getting  less  after  the 
removal  of  the  embedded  metal.  He  thought  the  case 
shown  that  day  by  Mr.  McMullen  might  be  expected  to 
exhibit  the  same  improvement  in  appearance  in  the  course 
of  time. 

Mr.  Treacher  Collins  said  that  in  siderosis  he  had 
seen  the  eye  quite  recover  its  former  appearance  after  the 
removal  of  the  foreign  body.  In  one  case  it  was  thought 
that  there  was  a  foreign  body  in  the  eye,  although  it  was 
not  detected  by  the  usual  examination,  and  the  case  had 
since  cleared  up,  although  no  operation  was  performed. 

Mr.  E.  W.  l^REWEiiTON  asked,  with  regard  to  the 
detachment  of  the  retina,  whether  the  foreign  body  had 
better  be  draof^ed  forward  after  so  nuinv  months. 

i\Ir.  McMuLLEN  said  that  in  his  case  there  was  no 
detachment  of  the  retina,  but  the  man's  vision  was  rapidly 
failing  when  he  saw  him  first. 

The  Prksident  mentioned  a  case  in  which  there  was  a 
foreign  body  behind  the  iris,  and  the  iris  had  gone  a 
green  black.  lie  had  never  seen  (piite  that  colour  before 
in  these  cases. 
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2.   Pigmentation  in  tJie  lens  {siderosis). 

By   M.  S.   Mayou. 

(With  Plate  I,  fig.  ].) 

A.   P — ,  MALE,  xt.   29  years,   instrument  maker.      The- 
patient  came  to  the  Central   London  Ophthalmic  Hospital 
on  March  18th,  191(.),  with  failing*  vision  in  his   right  eye 
for  six  months.      On  vai-ious  occasions  he  has  had  several 
foreign  bodies  in   the   eye,  as  he   works    with   the   lathe. 
These     have    been    removed  ;    the     last     one    being     on 
March  12th,  1915,  which  was  removed  from  the  cornea  at 
the  Hospital.      On  examination  the  vision   was    less   than 
g^,    the    irides   were  of    the    same  colour,  and   when   the 
pupil  was  dilated  there  were  seen   to   be   opacities  in  the 
anterior    capsule    of    the    lens   and    also    in    the    deeper 
portions   of  the    lens   with    several  red   spots    almost   the 
colour  of  rust  (see  Plate  1,  fig.  1).      The  case  was  X-rayed 
on  two  occasions,  good  photog*raphs   being   obtained,  and 
no  foreign  bodies  could  be  found  in  the  eye. 

The  appearance  is  suggestive  that  a  tiny  piece  of  steel 
may  at  some  time  have  entered  the  lens,  although  no- 
entrance  wound  can  be  found,  and  that  the  red  spots  aro 
probably  oxide  of  iron  although  there  is  no  siderosis  of  the 
other  parts  of  the  eye. 


3.    Concussion  retinal   changes  at  the  yellow  spot   dne  to   a 
2'iece  of  metal  'perforating  the  eyeball. 

By  Walter   H.  Jessop. 

November  24th,  1915. — Albert  Bradshaw,  ii)t.  38  years,, 
was  liammering  a  piece  of  steel  at  2  p.m.,  when  s})linters. 
from  it  flew  off  and  (jne  entered  the  right  eye. 

At  3  ]).m.  he  was  seen  by  me  at  St.  Bartholomew's- 
Hospital. 


PLATE    I. 

Fig.  1  illustrates  Mr.  Stephen  Mayou's  paper  on  Pigmentation 
in  the  Lens  (Siderosis)  (p.  140). 

Fig.  2  illustrates  Mr.  E.  Treacher  Oollins's  paper  on  Partial 
Zonular  Opacity  of  the  Lens  in  one  Eye  with  a  Persistent 
Pupillary  Membrane,  and  History  of  Birth  Injury  (p.  408). 
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Fig.  1. 


Fig.  2. 


Adlardb*  West  NctuvinH. 


CONCUSSION    KETINAF.   ('IIAN(}KS   AT  THi:   YKLLOW  SPOT.      Ill 

Kiglit  eye:  'J'ension  —1;  2-5  niiii.  Irom  tlie  limbiis  at 
tlie  iijis.il  sido  just  above  the  middle  line  was  a  scleral 
Avoiind  witli  Iwemorrliage  beneath  the  conjunctiva. 

Opiithalnioscope  :  in  llu;  yellow  spot  region  were  tliree 
small  j)olislied  black  spots  and  also  limited  cedema ;  in 
the  vitreous  was  a  greyish  veil  passing  outwards  to  a 
white    patch    in    sclerotic    at    nasal    side    of    optic   disc. 

V     .        —        II.        y,       IJ.       J.. 

He  was  immediately  sent  to  the  X-ray  Department  and 
the  skiagrams  sliowed  presence  of  a  foreign  body  in  or 
just  behind  the  sclerotic. 

A  magnet  applied  to  the  scleral  wound  elicited  pain 
once,  but  not  afterwards  when  a  probe  attaclied  to  the 
magnet  was  introduced  into  the  vitreous  chamber  three 
times  without  finding  a  foreign  body. 

After  resting  three  weeks  in  the  hospital  a  small  hori- 
zontal scleral  wound  at  the  nasal  side  of  the  optic  disc 
was  clearly  seen  without  any  foreign  body,  and  the  eye 
quieted  down. 

There  are  still  the  superficial  black  pigmentary  chano-es 
■at  the  macula  and  some  limited  oedema. 

November  11th,  1915. — Ophthalmoscope;  Right  eye,  a 
disc's  breadth  away  from  the  temporal  side  of  the  O.D.  is  a 
small  oval  yellowish  white  area  with  black  retinal  pigment 
spots  on  it.  No  oedema  now  present.  Vitreous  opacity 
still  at  nasal  side. 

May  2nd,  1916. — The  eye  has  kept  quite  quiet  and  he 
has  resumed  his  work  for  the  last  three  months. 

Ophthalmoscope:  Right  eye,  the  vitreous  is  clear  of 
floating  opacities,  there  is.  a  whitish  streak  in  track  of 
foreign  body.  At  the  macula  are  still  small  black  pig- 
ment dots,  and  there  is  the  mark  of  the  perforation  of 
sclerotic  at  the  nasal  side.      V.  :  ^.    . 

The  interest  of  the  case  is  that  the  obvious  pigmentary 
'Changes  at  the  macula  should  occur  due  to  concussion  as 
-early  as  one  hour  after  the  injury,  and  also  that  such 
-changes  should  interfere  so  little  with  the  vision. 
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4.    Woundt't  of  the  eye  hy  small  fragments  (petits  eclats)^ 
By   Prof.   F.  De  Lapersokne. 

These  wounds  are  very  common ;  it  may  be  objected 
that  it  is  difficult  to  make  a  classification  according  to  the- 
size  of  the  foreign  body  penetrating  the  eyeball,  but 
clinically  it  is  easy  to  make  such  a  division.  Omitting 
the  large  perforating  wounds  of  the  globe,  the  destruction 
of  the  globe  accompanied  by  vitreous  hsemorrhages,  expul- 
sion of  the  lens,  wounds  which  sometimes  demand  con- 
junctival covering  and  more  often  enucleation  in  order  to 
obtain  a  suitable  stump,  I  wish  to  speak  only  of  tha 
perforating  wounds  of  the  cornea  or  the  sclerotic  with  a 
wound  of  entry  often  scarcely  visible,  but  which  give  rise- 
to  very  serious  complications.  In  1000  wounded  soldiers 
I  have  had  under  my  care  in  different  hospitals,  I  hava 
had  193  cases,  that  is,  20  per  cent,  of  all  war  wounds  I 
have  observed. 

In  193  penetrating  wounds  I  find  : 
Wounds  with   traumatic   cataract,    without 
severe  irido-cyclitis,  with  preservation  of 


vision  from  ^  to  ^o     •  •  .70 


101,  or 

52-35  per 

cent. 


Wounds  without   cataract,  but    with  slight 
irido-cyclitis,  vision  from  ^  to  -^^J        31 
Wounds  with  complete  loss  of  the   eye  by   1  90,  or  46*65- 
irido-cyclitis      .  .  .  .  .J      per  cent. 

In  this  second  class  of  loss  of  eye  I  have  been  able  to 
preserve  the  eye  61  times,  but  have  performed  enucleation. 
29  times,  15  per  cent. 

These  figures  show  Avell  the  gravity  and  frequency  of 
the  so-called  small  war  wounds. 

The  bodies  causing  the  wounds  are  very  different; 
fragments  of  shell,  bombs,  hand  grenades,  steel  and  nickel 
casings  of  bullets  ;  this  first  class  consists  of  the  raagnetia 
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foreign  bodies.  l^](|UJilly  oomnion  ai-e  copper  fnigiiierits, 
pieces  of  the  rings  ol'  sliell  or  capsnle. 

Such  was  tlie  case  of  a  c(jok  wounded  ])y  a  cartridge 
left  amongst  the  coal,  wliich  burst  in  the  lire. 

You  nuiy  have  tlie  aluminium  of  fuses,  tlie  fi-agments 
striking  the  eye  at  the  moment  oi  bursting.  In  some 
cases  the  foreign  body  strikes  the  eye  of  a  person  working 
on  aluminium  for  the  nuiiiufacture  of  rinjrs. 

Finally,  in  tliis  trench  Avarfare,  fragments  of  earth, 
stone,  and  wood  by  ricochet  strike  the  eye. 

There  may  be  also  small  splinters  of  spectacle  lenses  ; 
in  one  case  I  have  extracted  from  the  eye  a  splinter  of 
glass  from  a  lorgnette,  and  from  the  cheek  nearly  the 
whole  of  the  spectacle  frame. 

Glass  splinters  can  also  come  from  grenades,  the 
German  grenades  often  containing  small  pieces  of  green 
glass. 

The  position  of  the  wound  varies ;  besides  wounds  of 
the  eyelids  and  palpebral  borders  the  eyeball  can  be 
aifected  in  the  region  of  the  cornea  or  sclerotic. 

(1)  The  corneal  wounds  are  rarely  clean  cuts  as  in 
industrial  injuries.  The  aperture  is  small,  irregular,  with 
grey  and  generally  infiltrated  edges,  more  or  less  numerous 
crusts  are  to  be  found  at  the  corneal  orifice,  and  it  is  difficult 
to  diagnose  whether  there  are  one  or  more  perforations. 

Often  a  small  hernia  of  the  iris  like  a  fly^s  head  is  seen 
in  the  wound,  and  there  may  be  lens  substance  or 
organised  vitreous  protruding. 

In  one  case  the  hernia  looked  like  filamentary  keratitis, 
which  recurred  several  times  after  excision  and  cauterisa- 
tion by  the  galvanic  cautery ;  irido-cyclitis  occurred  and 
necessitated  enucleation  of  the  eye. 

(2)  AVhen  the  sclerotic  has  been  perforated  the  wound 
of  entry  may  be  concealed  by  conjunctival  infection  and 
by  chemosis. 

The  diagnosis  is  made  by  the  diminished  intra-ocular 
tension  and  by  loss  of  the  contents  of  the  anterior 
chamber. 
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The  prognosis  is  sometimes  difficult,  as  in  the  following 
case  :  A  man  seen  some  time  after  the  wound  had  a  colo- 
boma  of  the  iris  below,  and  at  the  temporal  side  of  sclerotic 
a  hole  with  great  chemosis  ;  on  the  chemosis  disappearing, 
a  large,  much  pigmented  depression  appeared  above  the 
external  rectus  muscle. 

The  circumcorneal  zone  is  usually  considered  the  danger 
zone  because  of  its  relation  to  the  ciliary  body  ;  but  it 
is  a  fact  that  war  wounds  of  the  eyeball  complicated  with 
foreign  bodies  are  always  very  dangerous  wherever  the 
point  of  penetration  may  be. 

There  can  be  more  than  one  wound  complicated  by 
foreio'n  bodies  in  one  eye,  and  sometimes  in  both  eyes  ;  in 
these  cases  the  prognosis  as  to  visual  acuity  is  very  grave. 
I  believe  that  half  the  blind  persons  I  have  seen  since 
the  commencement  of  the  war  have  had  their  wounds 
by  small  foreign  bodies  in  both  eyes^  followed  by  irido- 
cyclitis. 

The  intra-ocular  lesions  I  have  seen  comprise  : 

(1)  The  iris  followed  immediately  by  hyphaema  with 
tearino-  of  the  pupillary  border,  perforation  of  the  stroma 
iridis  or  irido-dialysis  ;  there  may  be  also  hernias  of  the  iris. 

(2)  The  lens  is  very  often  affected,  160  times  in  198 
cases  ;  every  variety  of  traumatic  cataract  is  met  with, 
slight  tear  of  the  capsule  with  posterior  synechias,  capsular 
thickening  with  small  limited  opacity  leaving  the  greater 
part  of  the  lens  transparent ;  more  extensive  tearing  of 
capsule  by  slow-progressive  general  cataract ;  very  great 
tearing  with  flakes  of  opaque  lens  matter  filling  the 
anterior  chamber. 

I  do  not  take  into  consideration  the  deeper  lesions,  as 
vitreous  and  retinal  haemorrhages,  ruptures  of  the  choroid 
and  detachments  of  the  retina.  The  presence  of  foreign 
bodies  is  frequently  met  with.  It  is  rare  after  perfora- 
tion of  the  eyeball  for  the  foreign  body  to  pass  through 
the  eyeball.  \n  a  few  cases  the  eyeball  may  be  per- 
forated from  side  to  side  and  the  foreign  body  found  in 
ihe  orbit. 
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The  diagnostic  metliods  wc;  liave  are  tlic  eloctro-inagnot, 
but  it  can  only  bo  useful  in  cases  of  magnetic  foreign 
bodies.  Tho  diagnosis  is  made  by  tlie  sharp  pain  felt  by 
the  patient  at  the  moment  of  passage  of  the  current  owing 
to  the  movement  of  the  foreign  body  ;  tlu^  electro-magnet 
•does  not  give  this  result  if  the  foreign  body  is  very  small, 
or  if  it  is  deeply  encysted.  Radiography  and  radioscopy 
are  very  useful  even  if  the  foreign  body  is  not  magnetic. 
Before  the  radioscopic  screen  with  a  diaphragm  one  can 
see  by  the  moveinents  of  the  eye  if  the  foreign  body  is 
intra-ocular  or  not. 

As  to  exact  localisation  being  able  to  help  in  the 
searching  for  a  non-magnetic  body,  it  is  generally  very 
difficult,  and  for  war  wounds  not  very  useful. 

There  exists  another  grave  factor  in  the  explosion  of  a 
projectile    near    the    eye.      At    Lille   twenty  years  ago   I 
insisted  on  the  great  gravity  of  woiiiuls  of  the  eye  from 
fire-damp  explosions  in  the  mines.      1  have  observed  many 
times    small    penetrating  wounds    which    at   first   did  not 
seem   grave,  and  yet  were  complicated  with  irido-cyclitis, 
^nd  even  threatened  with  sympathetic  ophthalmitis.     The 
•explosion   of   a  shell  produces  the    same    results  ;     there 
is    a  concussion  of  the  whole   globe,   and  one  finds   small 
haemorrhages  from  the  iris,  and  on  microscopical  examina- 
tion haemorrhages  in  the  ciliary  body  and  choroid.      It  is 
very  rare  that  eyes  injured  under  these  conditions  escape 
without  irido-cyclitis.      The  causes  of  infection  are  many  ; 
they  occur  from  the  septic  condition  of  the  object  produc- 
ing the  wound,  and  from  infection  of  the  wound  from  the 
conjunctiva,  eyelids,  or  lacrymal  passages.      It  is  necessary 
to  have  seen  the  swollen  and  septic-looking  condition  of 
the  face  following  these  burns   to  understand  how  easily 
infection  can  be  produced. 

The  irido-cyclitis  may  be  purulent  at  first  onset,  and 
becomes  a  panophthalmitis  with  very  rapid  corneal  infil- 
tration and  yellow  rusty-coloured  iris,  the  anterior  chamber 
full  of  pus  and  exudates,  chemosis,  oedema  of  the  upper 
-eyelid,  and  immobility  of  the  eyeball,  which  is  proptosed. 

V0I-.    XXX  VI,  10 
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This    severe    condition,    however,    has    seldom   been    met 
Avith. 

Much  more  frequent  is  plastic  irido-cyclitis  of  a  malig- 
nant type.  In  these  cases  the  pericorneal  injection  is  very 
intense,  accompanied  by  slight  chemosis ;  the  edge  of  the 
upper  eyelid  is  red  and  swollen.  The  eye  is  soft,  but 
there  are  always  at  times  attacks  of  increased  tension. 
In  every  case  the  eye  is  very  tender  on  pressure  over  the 
ciliary  zone  ;  there  is  photophobia,  lacrymation,  and  the- 
vision  is  much  reduced  if  not  absolutely  lost.  On  accom- 
modating with  the  other  eye,  there  is  often  sharp  pain 
and  augmentation  of  symptoms  in  the  affected  eye.  The 
iris  is  rusty-coloured  or  dull,  there  are  exudates  in  the 
23upillary  area,  and  the  anterior  chamber  is  sometimes 
quite  absent ;  a  line  of  h^^popyon  may  be  present.  During 
the  course  of  the  irido-cyclitis  spontaneous  ha3morrhages 
may  occur  in  the  anterior  chamber  (ha^morrhagic  irido- 
cyclitis). In  the  end  there  is  atrophy  of  the  eyeball,  which 
becomes  squared.  Notwithstanding  everything  done  the 
pain  jDersists,  and  the  patient  often  asks  for  the  eye  to  be 
excised. 

Sympathetic  ojohthalmitis,  that  very  grave  condition  in 
which  the  second  eye  is  lost  by  plastic  irido-cyclitis,  ought 
particularly  to  engross  our  attention.  In  the  American' 
War  of  Secession,  Otis  observed  it  in  17  cases,  31  per  cent. 
In  1870  Cohn  and  the  German  statisticians  found  that 
55  per  cent,  of  these  cases  of  war  wounds  were  followed 
by  sympathetic  inflammation  of  various  degrees  of  severity 
in  the  second  eye.  Since  the  beginning  of  this  war  I 
have  not  seen  a  single  case  of  sympathetic  ophthalmitis 
in  the  thousand  cases  I  have  just  related.  I  say  I  have 
not  seen  sympathetic  ophthalmitis  occurring  in  a  sound 
eye,  but  I  have  seen  many  cases  Avhere,  tlie  two  eyes  being 
affected,  irido-cyclitis  occurs  in  the  eye  less  affected,  even 
if  there  has  not  been  perforation.  Perhaps  one  ought  to 
class  these  cases  as  sympathetic  ophthalmitis,  or  in  the 
coni])lications  ])roduce(l  by  explosion  of  the  projectile 
close  to  the  eye.      The  increasing   rarity  of   sympathetic 
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0])litli;ilmiti.s  is  o-ciicrjill y  attributed  to  ns(»psis  and  better 
antis(;ptic  nietliods  and  prjicticc,  but  tliere  is  also  the 
factor  tlijit  cntudeation  is  more  often  perfoi'nied  when  the 
eye  is  lost  and  dann'crnus.  In  I  lie  cases  I  liave  reported 
enucleation   has  been  done  twenty-nine  times. 

In  conclusion  I  wish  to  say  a  word  about  the  propliy- 
lactic  treatment  of  these  wounds  by  small  foreio-n  bodies. 
The  Adrian  lielmet,  the  masks  and  the  ccfyintles  with 
mica  or  cellophane  spectacles  stop  a  good  many  of  tliese 
small  foreign  bodies ;  but  there  is  ])lenty  of  room  for 
better  protecting  glasses.  '^J'errien  has  suggested  big 
metallic  spectacles  with  stereoscopic  slit  ;  a  model  of  the 
same  kind  has  been  presented  to  the  Connnission  of 
Inventions  by  M.  Lacan.  Tliese  spectacles  are  very  useful 
for  protecting  tlie  eyes  bnt  they  are  tiresome  for  shooting 
with,  and  as  tliey  diminish  tlie  luminosity  they  cannot  be 
employed  at  night.  In  my  opinion  the  spectacles  with 
more  or  less  solid  metal  wire  grating  lined  with  a  leaf  of 
cellophane  are  the  best  ;  these  glasses  can  be  worn  like 
motor  goggles,  and  are  vapour-tight  enough  to  keep  off 
lacrymatory  gas. 


5.    Nutes  of  some  war  ivound.s  of  the  eye  and  orbit. 
By  J.  F.  Cunningham. 

The  following  notes  are  taken  from  cases  seen  at 
the  Boulogne  base  since  April,  1915,  i.  e.  subsequent  to 
the  period  covered  by  the  paper  read  by  Colonel  W.  T. 
Lister  before  the  Ophthalmological  Society  of  the  United 
Kingdom  in  April  of  that  year. 

The    majority  of   the   cases   cited    were   in    beds   at    a 

stationary    hos})ital,    to    which     the     eye    department    is 

attached.^       The    remainder  of  the   cases  were  in  other 

hospitals  in  the  Boulogne  district. 

•  This  departinont  consists  of  an  ophthalmic  room  for  walkin«:^  cases, 
i.  e.  practically  an  ont-patient  department,  and  two  huts  with  some* fifty 
beds  for  eye  cases.  There  is  also  a  well-e([iiipped  operating  theatre  with 
a  Haab  magnet  and  also  a  hand  matrnet. 
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The  large  number  of  ophthalmic  injuries  in  trench 
■warfare  is  accounted  for  by  the  fact  that  the  head  is 
the  part  most  frequently  exposed.  The  injuries  are  in 
line  with  other  war  injuries  in  being  more  serious  and 
more  frequently  complicated  than  those  seen  in  civil 
practice. 

Ecvamination. — Although  in  some  cases  the  condition 
•of  the  eye  is  obvious  at  first  sight,  yet  in  others  the  exact 
•condition  is  only  ascertained  after  a  thorough  methodical 
examination.  Penetration  of  the  globe  by  small  foreign 
bodies  is  so  common,  yet  any  evidence  of  such  perforation 
may  be  so  slight,  that  it  is  essential  that  a  case  of 
apparently  simple  superficial  injury  or  concussion  must 
not  be  regarded  as  such  until  all  evidence  of  perforation 
has  been  carefully  looked  for  and  excluded.  Small  scabs 
on  the  lids,  brow,  cheek,  or  temple  may  hide  the  wound 
of  entrance  of  a  foreign  body  which  has  passed  through 
■or  lodged  in  the  orbit  or  the  eye. 

Careful  search  must  be  made  for  small  perforations  in 
the  sclera  or  cornea,  holes  in  the  iris,  or  opacities  in  the 
lens.  The  vitreous  and  retina  are  examined,  and  finally 
the  X  rays  and  Haab  magnet  are  used  to  exclude  as 
definitely  as  possible  the  presence  of  a  foreign  body.  It 
must  also  be  borne  in  mind  that  a  bullet  or  fragment  of  a 
shell  entering  at  a  distance,  e.  g.  through  the  ear  or  the 
other  side  of  the  head,  may  come  to  rest  in  the  orbit 
Avithout  causing  any  external  signs. 

Cases. 

Foreign  bodies  of  unusual  nature. — The  following  three 
cases  may  be  cited  first  as  instances  of  foreign  bodies  of 
an  unusual  nature. 

Case  1. — Pte.  J3 — ,  seen  on  February  20th,  1916,  was 
wounded  a  few  days  previously  by  an  unexploded  German 
shell  which  burst  while  he  and  some  others  were  examining 
it.  His  face  was  speckled  and  there  was  a  wound  in  the 
left  eye,  which  was  penetrated  and  disorganised.  The 
right  and   better  eye   was,   however,  the  one  of   interest. 
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Deeply  einljedded  in  the  cornea,  ])elow  und  to  tlio  outer 
side  ol"  its  centre,  wtis  a  piece  of  bone  al)oiit  the  size  of  a 
millet  seed  whicli  liiid  l)elonf(ed  to  liis  nei<^hbour,  wlio  was 
also  wounded.  It  was  removed  with  a  IJeer's  knife.  The 
fra<j^ment  was  deeply  and  very  iirmly  embedded  and  its- 
removal  was  exceedingly  difficult. 

Case  2. — Sergt.  C — ,  R.F.A.,  was  admitted  on  January 
4tli,  1916.  He  had  been  injured  by  a  cordite  explosion  a 
few  days  previously.  There  was  a  large  septic  "wound  of 
the  right  knee  ;  in  addition  he  had  a  large  number  of 
small  multiple  wounds  all  over  the  front  of  the  chest. 
From  these  small  blackened  wounds  particles  of  cordite 
could  be  expressed. 

In  the  right  eye  there  was  a  fragment  of  cordite 
embedded  in  the  cornea.  The  lens  and  vitreous  were 
clear  in  this  eye,  and  the  fundus  was  normal. 

In  the  left  eye  there  was  a  perforating  wound  of  the 
cornea,  a  traumatic  cataract,  and  an  anterior  synechia. 
The  left  vision  was  reduced  to  bare  perception  of  light, 
and  projection  of  light  was  faulty. 

The  piece  of  cordite  in  the  right  eye  was  almost  in  the 
A.C. ;  it  was  cut  down  on  with  a  Beer's  knife  and  the 
small  cylinder  of  cordite  was  removed  with  fine-toothed 
forceps.  On  February  1st  the  right  eye  was  quiet.  The 
left  eye  was  excised. 

Case  3. — Corpl.  P — ,  another  gunner  who  had  .suffered 
in  an  explosion. 

In  the  right  anterior  chamber  there  were  a  number  of 
small  golden  grains  on  the  surface  of  the  iris  and  lens 
capsule,  and  also  some  very  minute  grains  on  the  back  of 
the  cornea. 

There  was  a  small  perforation  at  the  limbus  below, 
through  which  the  foreign  bodies  had  entered. 

The  foreign  bodies  we  believe  to  be  trinitro-toluol. 

Foreign  bodies  in  the  eye  may  be  magnetic  or  non- 
magnetic. 

We  have  had  to  revise  our  initial  views  about  many  of 
the  smaller  foreiern   bodies    met  with  in    the  eve  which  we 
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at  first  tliouglit  ^ve^e  non-magnetic.  Certainly  tliis  is  the 
case  with  the  majority  of  them.  On  the  other  hand,  many 
of  them  are  magnetic,  althongh  not  strongly  so,  and  since 
we  have  had  the  nse  of  a  Haab  magnet  we  have  had  a 
nnmber  of  cases  where  the  foreign  body  has  been  success- 
fully removed.  The  importance  of  having  a  Haab  magnet 
at  our  disposal  cannot  be  over-estimated,  for  it  enables  us 
to  do  the  best  for  the  patient  at  the  most  favourable  time. 
The  fact  that  there  are  a  large  number  of  negative  cases 
does  not  detract  from  the  value  of  a  definite  number  of 
successes.  Even  in  cases  that  fail  to  respond  to  the 
magnet  it  is  satisfactor}^  to  the  men,  and  to  their  friends, 
to  know  that  everything  possible  has  been  tried  in  these 
serious  injuries.  Still  more  is  this  so  when  both  eyes 
have  been  injured.  The  small  foreign  bodies  in  the  eye 
may  be  derived  from  practically  every  form  of  missile  ; 
they  very  frequently  occur  after  the  explosion  of  one  of 
the  various  forms  of  grenades  or  high  explosive  shells,  or 
the  fragment  may  be  derived  from  a  bullet  if  it  strikes  a 
hard  object  in  the  vicinity,  e.  g.  the  parapet,  rifle,  etc. 

Intra-ocular  foreign  bodies  fall  into  two  classes  according 
to  their  position. 

(i)  Those  in  the  anterior  chamber  or  in  the  lens  where 
they  can  be  seen  on  external  examination. 

(ii)  Those  that  are  further  back  and  are  either  invisible 
or  seen  only  with  the  ophthalmoscope. 

When  the  foreign  body  is  lying  on  the  surface  of  the 
iris  and  there  is  no  injury  of  the  lens  the  outlook  is  very 
satisfactory.      We  have  had  seven  of  such  cases. 

In  one  there  was  a  minute  piece  of  copper,  which  Avas 
only  just  visible  to  the  naked  eye,  and  which  was  removed 
from  the  iris  with  fine  forceps.  In  another  there  was  a 
small  magnetic  foreign  body  which  was  removed  from  the 
surface  of  the  iris  with  the  hand  magnet.  In  another 
case  the  foreign  body  was  very  friable  and  several  small 
pieces  had  to  be  removed  ;  they  were  all  lying  on,  or  in, 
the  iris. 

Only  in  one  instance  was  a  small   iridectomy  necessary 
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■owin<^  to  the  entjini^lLMiiont  of  a  scale  of  tlie  foreign  body 
ill  the  iris.  When  tlic  lens  lias  been  injured  (lie  (uitlook 
is,  of  course,  much  more  serious.  The  eye  may  be  hjst 
from  sup])uration  or  chronic  inflammation  ;  in  other  in- 
stances the  foreign  body  nniy  Ijccome  lirndy  fixed  in  tlic 
lens  (see  Case  0)  ;  or  again,  the  lens  may  soften  and  may 
be  washed  out,  as  in  the  following  case  : 

Cask  4. — Sergt.  S —  was  seen  on  Septend)er  30th,  1915. 
Three  days  previously  he  was  wounded  by  a  splinter  from 
a  bullet  which  hit  a  wall  near  him.  There  was  a  linear 
scar  in  the  right  cornea,  just  above  and  to  the  temporal 
side  of  its  centre.  A  small  foreign  body  was  seen  lying 
in  the  lens  below  and  a  little  to  the  nasal  side  of  the 
centre  of  the  cornea.  K.V.  =  P.L.,  j)rojection  accurate. 
The  eye  was  cocainised  and  a  keratoma  section  was  made 
in  the  cornea  above  and  the  terminal  of  a  small  magnet 
was  introduced,  but  the  foreign  body  was  found  to  be 
non-magnetic;  so  it  was  then  removed  with  fine-toothed 
forceps  and  the  lens  matter  was  washed  out  with  normal 
saline  solution.  On  October  6th  the  right  pupil  was 
circular  and  black,  and  the  eye  was  practically  quiet. 

Of  the  foreign  bodies  in  the  posterior  part  of  the  eye 
it  is  only  those  that  are  magnetic  that  can  be  removed. 
The  following  case  is  an  instance  of  this  : 

Case  5. — Pte.  R — ,  wounded  on  January  2nd,  1916. 
He  says  a  bullet  hit  the  loop-hole  and  he  was  struck  by 
a  splinter  in  the  left  eye.  He  had  the  ordinary  signs  of 
perforation,  and  there  was  a  Vossius  ring  in  the  lens. 
There  was  a  ha3morrliagic  and  somewhat  ccdematous- 
looking  area  seen  below  the  macula,  and  further  down  a 
glistening  foreign  body  conld  be  seen  in  the  vitreous. 
The  foreign  body  was  brought  forward  with  the  Haab 
magnet  and  removed  with  the  small  magnet  through  a 
keratome  incision.  In  this  case  a  small  iridectomy  was 
necessitated  owing  to  injury  of  the  iris  by  the  foreign 
body. 

The  patient  had  an  urticarial  eruption  the  day  aftei* 
ithe  operation,  followed   by  an  attack   of   pneumonia,  but 
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tliis  did  not   interfere  witli  an  nninterrupted   recovery  of 
the  eye. 

The  foreign  body  may  be  only  slightly  magnetic,  e.  g. 
when  it  happens  to  be  part  of  the  mantle  of  a  German 
rifle  bullet,  which  is  made  of  ferro-nickel.  On  the  other 
hand  a  foreign  body  may  be  so  firmly  fixed  in  the  sclera 
that  it  cannot  be  removed.  The  following  cases  illustrate 
these  points  : 

Case  6. — Capt.  U — _,  injured  by  a  bomb  explosion, 
September  5th,  1915.  In  addition  to  his  other  wounds,  the 
condition  of  the  left  eye  Avas  as  follows  :  There  was  a 
small  corneal  nebula  and  a  hole  in  the  iris  below.  The 
track  of  the  foreign  body  and  the  small  particle  itself 
could  be  seen  in  the  lens.  When  put  up  to  the  Haab 
magnet  the  lens  as  a  whole  came  forward  slightly,  but  the 
foreign  body  was  not  dislodged  from  it. 

Case   7    is  that  of  a  man  brought   over  from  another 
base  for  trial  with  the  magnet.      With  the  ophthalmoscope 
a  foreign  body   could  be  seen    in   the    lower  part  of  the 
fundus.      It   lay  transversely,  and  was   in   length   rather 
more  than  the  diameter  of  the  optic  disc.     When  brought 
before  the  Haab  magnet  there  was  apparently  no  response, 
the  patient  felt  nothing,  no  movement  of  the  eye  could  be 
detected  ;   and  had  the  examination  ceased  here  we  should 
have  thought  the  foreign  body  was  non-magnetic.  However, 
on  looking  at  the  foreign  body  with  the  ophthalmoscope 
by  the  indirect  method,  at  the  same  time   as  the  magnet 
was    being    used,   we   could    see,   when    the    current   was 
completed,  that   the  eye   was   definitely  twisted,   showing 
that   the   foreign   body  was  really  magnetic,  although   it 
was  too  firmly  fixed  in  the  sclera  to  allow  of  its  removal. 
Bisk  of  foreign  bodies  in  the  eye. — It  is  not  proposed  to 
consider  here   the   various  dangers  that  may  arise  from  a 
foreign   body  being   retained   in   an   eye.      I   should  like, 
however,  to   emphasise  the  fact  that,  as  in  civil  practice, 
we  see  eyes  from  time  to  time  which,  though  containing  a 
foreign   body,  yet   retain    a   nseful   amount   of   sight,   and 
remain  (juite  quiet  and  a))])ar(Miily  liannless  for  a  long  time. 
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Provided  tlioro  is  no  uveiil  prolapse,  or  entaii^leriient 
of  lens  capsule,  or  if  there  lias  been  a  prolapse  tluit  it 
has  been  completely  removed,  there  is  no  risk  in  leaving" 
eyes  with  foreij^n  bodies  in  them,  provided  that  they  (juiet 
down.  If  the  inflammation  does  not  suljside,  or  the  eye 
is  blind,  no  risk  should  be  run.  A  too  hasty  decision  as 
to  the  uselessness  of  an  eye  must,  hcnvever,  be  avoided. 
We  have  met  with  several  instances  of  an  eye  being  so- 
badly  concussed  tliat  it  had  no  perception  of  light,  but  a 
few  days  later  it  had  recovered  sufficiently  to  count 
fingers. 

The  next  case  is  an  instance  of  a  foreign  body  pro- 
jecting into  the  eye  posteriorly,  and  yet  in  the  course  of 
over  a  year  there  have  been  no  signs  of  degeneration  or 
progressive  deterioration  of  vision. 

Case  8. — Major  C —  was  wounded  on  November  7th, 
1914,  by  a  shell  which  burst  in  front  of  him,  and  he  felt 
something  hit  the  left  eye.  He  went  to  England  and  was 
first  seen  here  in  March,  1915,  on  his  return  to  duty.  He 
was  anxious  to  know  if  the  injury  to  the  left  eye  might  in 
any"  way  affect  the  right  eye. 

E.V.  =  f .      L.V.  =  /o-.      With  sphere  +  2'0  D  =  -3%. 

There  was  a  slight  convergence  of  the  left  eye,  which 

had  been  operated  on  for  squint  when  he  was  seven  years 

old.      There  was  no  proptosis,  no  pain  on  moving  the  eye, 

and  no  limitation  of  movement.    With  the  ophthalmoscope 

some  opacity  and  haziness  of  the  vitreous  was  seen,  and 

a  large   white    triangular    area    of    scarring    and    Jitrophy 

in  the  retina  and  choroid  below,  about  midway  between 

the    macula    and    the   visible   periphery.      Just  below  the 

macula    there    was    a   hole    in    the    retina    through    -which 

projected  what  looked  like  a  minute  black  linear  splinter. 

The  upper  half  of  the  field  was  defective,  corresponding 

to  the  white  atrophic  area  below. 

An  X-ray  localisation  was  made  by  Capt.  Curtis  Webb, 
who  found  that  there  was  a  foreign  body,  13  mm.  long, 
mainly  in  the  orbital  tissues  at  the  back  of  the  globe,  the 
upper    end    of    which    wns    ]^roj('cting   into    the    eye,    and 
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accounted  for  what  was  fc>een  witli  tlio  oplithahnoscope. 
Tliis  officer  has  been  examined  at  regular  intervals,  and 
he  was  last  seen  on  December  11th,  1915.  The  eye  was 
then  perfectly  quiet,  and  the  vision  and  lield  were  the 
same  as  they  were  in  April,  1915. 

I)itra-ocul((r  foveiyu  body  associated  ivith  uveal  prolapse. 
—  When  there  is  a  foreign  body  in  the  eye  which  cannot 
be  removed,  complicated  by  a  prolapse  of  uveal  tissue, 
and  it  is  decided  to  see  if  the  eye  will  quiet  down  and 
retain  useful  sight,  it  is,  of  course,  extremely  important  to 
get  rid  of  the  prolapse,  by  drawing  out  and  excising  in 
the  case  of  the  iris,  or  in  the  case  of  the  ciliary  body 
replacing  or  excising  as  seems  best,  combined  with  careful 
suture  of  the  sclerotic.  This  gives  the  eye  a  chance  of 
quieting  down  with  the  minimal  risk,  and  if  it  does  so,  it 
allows  of  any  subsequent  operation  that  may  be  deemed 
necessary  to  improve  vision. 

If  the  sclera  is  not  sutured  it  is  liable  to  be  followed  by 
a  prolapse  of  the  ciliary  body  at  that  critical  time  Avlien 
the  fate  of  the  eye  is  in  the  balance. 

The  following  case  is  one  in  whicli  a  uveal  prolapse 
disappeared  spontaneously  : 

Case  9. — Pte.  C —  had  a  penetrating  wound  at  the 
limbus,  partly  corneal,  partly  scleral,  but  without  prolapse 
on  admission.  This  gradually  developed  in  about  eight 
days^  time,  and  it  became  a  very  difficult  matter  to  decide 
what  line  of  treatment  should  be.  adopted.  About  two 
weeks  later,  however,  the  uveal  swelling  disappeared 
spontaneously. 

In  some  cases  a  defect  in  the  cornea  has  been  covered 
over  with  a  conjunctival  flap  after  an  iridectomy,  as  in  the 
following  case  : 

Case  10.— Sergt.  R— ,  admitted  on  May  22nd,  1915. 
lie  was  wounded  by  a  bullet  at  a  range  of  200  yards. 
'JMie  entrance  wound  was  over  the  inner  canthus  on  the 
left  side.  The  bullet  could  be  felt  fairly  superiicially  in 
the  neck  on  the  opposite  side.  The  right  eye  was  normal 
except  for  a  conjunctival  ecchymosis  below.    The  entrance 
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^V()UlIll  was  ahoiit  halt  ;in  inch  across,  and  thcro  wiis  ii 
defect  in  the  h'll  cornea.  The;  <j;:\\)  in  thi^  c(ji-nca  was 
about  2-3  mm.  in  diatncter,  and  through  it  tliere  was  a 
prohipse  ot"  the  iris;  the  lens  was  opa(jiie.  Jj.V.  =  hand 
movements.  An  aniesthetic  was  triven,  tlie  ])rolapse  was 
excised,  and  the  pilhirs  of  the  iris  were  reposed.  Con- 
junctival ria])s  were  cut  to  cover  the  defect  in  tlie  cornea, 
and  they  were  brouglit  togethei-  with  sutures.  The  eye 
quieted  down,  ;ind  after  the  removal  of  the  stitches  the 
patient  was  sent  to  Kngland. 

Large  foreign  bodies  in  conjunctival  .sac. — The  next  two 
cases  of  foreign  bodies  in  the  fornices  are  remarkable  for 
the  size  of  the  foreign  bodies  wliicli  had  entered  the  con- 
junctival sac  without  perforating  the  lid  : 

Case  11. — UiHeman  B —  was  seen  on  April  2()th,  1915, 
and  gave  the  history  of  having  been  wounded  by  a  bullet 
three  days  previously.  On  examination  there  was  marked 
striate  keratitis,  general  haze  of  the  cornea,  a  hard  globular 
swelling  which  could  be  felt  through  the  left  lower  lid, 
the  movements  of  the  globe  were  limited  downwards,  and, 
to  a  less  extent,  upwards.  L.T.  =  minus  2.  There  was 
no  external  wound  of  the  lower  lid,  but  on  drawing  it  away 
from  the  globe  a  smooth  metallic  surface  came  into  view, 
lying  in  apposition  Avith  the  globe,  below  and  to  the  outer 
side.  The  eye  was  cocainised,  and,  much  to  the  patient^s 
surprise,  a  German  shrapnel  ball  was  removed  from  the 
fornix.  The  sclera  looked  dark  where  it  had  been  in 
contact  with  the  shrapnel  bullet,  but  there  was  no 
perforation,  and  the  staining  cleared  up  in  the  course  of 
a  few  days. 

On  May  1st  the  eye  was  quieter,  and  the  corneal  haze 
considerable  less. 

On  May  5th,  when  the  clearing  of  the  haze  rendered 
an  ophthalmoscopic  examination  possible,  a  large  web  of 
vitreous  opacity  was  seen,  and  the  outlines  of  the  optic 
disc  and  vessels  could  be  made  out  indefinitely. 

The  shrapnel  ball  in  falling  must  have  forced  its  way 
between  the  lid  and  the  sclera  into  the  fornix.     The  intra- 
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ocular  haemorrhage  would  allay  any  suspicion  that  the 
shrapnel  ball  had  been  inserted  within  the  lid  intentionally. 
This  remarkable  case  illustrates  another  point  of  very 
frequent  occurrence,  viz.  that  the  tension  may  be  greatly 
reduced  in  severely  concussed  eyes  without  actual  perfora- 
tion. 

A  somewhat  similar  condition  was  seen  after  the  engage- 
ment in  September,  1915  : 

Cask  12. — A  man  who  had  several  shell  wounds  com- 
plained of  pain  in  the  left  eye.  There  was  some  tender- 
ness over  the  inner  part  of  the  left  upper  lid,  and  on 
gently  drawing  the  lid  away  from  the  globe  a  piece  of 
shell  was  seen,  about  1  cm.  in  length  and  about  ^  cm.  in 
the  other  two  diameters.  Cocaine  was  instilled  and  it  was 
removed  ;  it  had  w^ounded  but  not  perforated  the  sclera. 
There  was  no  external  wound  of  the  lid. 

Ruptured  glohe. — In  the  case  of  shell  wounds,  if  the 
eye  is  hit  by  a  large  fragment  it  is  generally  ruptured 
out  of  all  outward  recognition.  On  the  other  hand,  we 
have  come  across  several  cases  in  which  the  eye  was 
intact  anteriorly3  but  had  been  penetrated  by  a  small 
fragment  behind  the  reflexion  of  the  conjunctiva.  Small 
fragments  retained  in  the  eye  frequently  give  rise  to 
panophthalmitis.  Unusual  foreign  bodies  may  be  driven 
into  the  eye  by  the  bursting  of  a  shell,  as  instanced  by 
the  following  case  of  an  officer  seen  early  in  April,  1915. 

Case  13. — Lieut.  R — . .  A  shell  exploded  in  his  dug- 
out;  the  last  thing  he  remembered  was  that  he  was 
''  enjoying  himself  cooking  potatoes. ^^  There  was  a  large 
wound  of  the  skull  in  the  frontal  region  which  had  carried 
away  most  of  the  anterior  wall  of  the  left  frontal  sinus 
and  involved  the  left  orbit ;  the  left  globe  was  dis- 
organised. 

There  was  so  much  swelling  of  the  lids,  orbital  tissues, 
and  conjunctiva,  that  a  complete  examination  was  impos- 
sible at  first,  but  two  or  three  days  after  admission,  when 
his  condition  had  im])r()ved  and  some  of  the  swelling  had 
subsided,  if    was    recognised   thnt  there  was  some  foreign^ 
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Ijody  in  the  place  oi*  tlie  <^lol)e.  Undei-  an  {inajsthetic 
two  pieces  of  wood,  wliicli  had  formed  j)arts  of  the  beams 
•of  his  dug-out,  were  removed  from  the  middle  of  the  left 
orbit.  'Jlie  larger  piece  measured  85  cm.  by  1  cm.  by 
•0*75  cm.,  and  the  other  piece,  though  a  good  deal  finer, 
was  nearly  as  long.  What  remained  of  the  eye  was 
removed  at  the  same  time,  leaving  a  small  scleral  frill 
round  the  optic  nerve. 

We  have  found  the  scleral  frill  operation  most  useful 
in  these  cases  when  the  sclera  is  split  into  ribbons  and 
when  wounds  of  tlie  eye  are  complicated,  as  they  so 
fre(juently  are,  with  orbital  cellulitis  or  panophthalmitis. 
The  majority  of  our  excisions  here  are  done  by  this 
method,  and  in  no  case  has  excision  been  followed  by  septic 
meningitis.  An  X-ray  photograph  should  be  taken  in  all 
these  cases  of  ruptured  globe  prior  to  excision,  for 
although  the  remains  of  the  globe  call,  without  doubt,  for 
removal,  the  skiagraph  may  reveal  a  foreign  body  in  the 
orbit  which  can  be  removed  at  tlie  time  of  excision. 

Foreign  bodies  in  the  orbit. — Foreign  bodies  in  the  orbit 
are  tolerated  extremely  well  provided  there  is  no  orbital 
cellulitis  due  to  infection. 

In  the  absence  of  such  inflammation,  in  our  opinion, 
the  foreign  body  should  be  left  alone.  Hot  fomentations 
bring  about  the  subsidence  of  the  initial  swelling,  while  if 
the  foreign  body  is  sought  for,  a  grave  amount  of  proptosis 
may  occur  and  lead  to  ulceration  of  the  cornea  and  loss 
of  the  eye.  Should  orbital  cellulitis  occur,  however,  it 
must  be  treated  in  the  usual  way  and  the  foreign  body 
removed.  A  Volkmann^s  spoon  or  similar  instrument 
which  is  held  in  contact  with  the  Haab  magnet  may  be 
passed  into  the  wound  of  entrance  and  sometimes  enables 
a  magnetic  foreign  body  to  be  withdrawn  with  the  least 
•  damage  to  the  orbital  tissues.  Case  8,  already  quoted,  is 
an  instance  of  a  foreign  body  partly  in  the  globe,  partly 
in  the  orbit,  which  caused  no  irritation. 

Case  14.  — Pte.  W — ,  seen  in  March,  191G,  also  illus- 
.trates  this.      A  i)iece   of  sIr'11,  about  half  an  inch  square 
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and  one-eio*litli  of  an  incli  tliick,  liad  entered  the  riHit 
ear  and  ^vas  lod^^ed  in  the  upper  and  outer  part  of  the 
riglit  orbit.  'J'liere  were  no  signs  of  orbital  cellulitis  or 
any  external  indications  that  the  orbit  had  been  injured. 

Marked  concussion  changes  in  the  right  fundus  were 
seen  with  the  o])litlialnioscope,  and  the  eye  Avas  quite 
blind.  Tlie  man  subsequently  died  of  cerebral  abscess 
and  meningitis.  At  the  post-mortem  the  foreign  body  was 
found  lying  in  the  upper  and  outer  part  of  the  orbit, 
there  were  no  sio-ns  of  surroundino-  inflammation,  and  the 
optic  nerve  was  not  divided. 

Keuropathic  ulceration  of  the  cornea. — Another  point  of 
interest  wdiich,  as  far  as  I  know,  has  not  3^et  been  recorded, 
is  that  in  cases  where  a  missile  has  passed  through  the 
orbit  causing  severe  concussion  to  the  orbital  tissues,  the 
cornea  may  lose  its  sensation  and  be  attacked  by  neuro- 
pathic ulceration,  probably  due  to  interference  with  the 
ciliary  nerves. 

How  persistent  this  condition  may  be  we  do  not  know  ; 
in  one  case  the  ulcer  healed  rapidly  without  it  being- 
necessary  to  suture  the  lids,  and  the  sensation  of  the 
cornea  returned  ;  in  another  it  persisted  certainly  for 
nearly  two  months,  after  w^hich  the  patient  was  sent  to 
England. 

Case  15. — Capt.  A — ,  seen  on  July  14th,  1915.  He 
had  been  wounded  by  a  shell  eight  days  previously  while 
sniping  from  a  chimney.  There  was  a  wound  about  the 
middle  of  the  right  lower  lid  and  chemosis  of  the  con- 
junctiva below.  He  had  numerous  wounds  all  over  the 
body  which  will  be  described  later. 

As  far  as  the  eyes  were  concerned,  the  outstanding 
feature  was  that  with  a  single  external  wound  in  the 
right  lower  lid  he  could  only  see  hand  movements  with 
the  right  eye,  while  the  left  eye  was  completely  blind. 
He  was  so  dangerously  ill  that  an  X-ray  photograpli 
could  not  be  taken  for  some  days.  The  ophthalmoscope 
revealed  severe  concussion  changes  (haemorrhages  and 
gross  wdiite  areas)  in  the  riglit,  and  to  our  surprise   also- 
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ill  llio  ]('{'{.  eye.  Tlicsc  cIkui^^cs  poinli'd  to  the  fart  that 
a  forcM/^'ii  body  iniisl  liave  tniverscd  hotli  orbits.  Tliis 
was  siibstaiitiati'd  later  wlieii  lie  was  well  ciioiit^li  to  be 
X-rayud.  A  Ioi-ci'l;"!!  body  about  1  cm.  s(|ii;iro  was  tlicii 
revealed  far  ba(ds  in  the  left  orliit.  Jt  was  also  found  as 
his  o-oiieral  condition  improved  and  fiirtlier  oljservations 
could  be  made  that  he  had  lost  his  sense  of  smell.  The 
foreign  body  must  have  entei'ed  through  the  i-ight  lower 
]\d,  passed  across  the  nose,  and  come  to  rest  behind  the 
left  eye.  Jt  is  interesting  to  note  that  apart  from  a  slight 
subconjunctival  Inemon-hage  on  the  left  side  there  was  no 
outward  sign  of  injury  to  this  orbit,  there  was  no  pj-o- 
ptosis,  limitation  of  movement  or  other  sign  of  orbital 
cellulitis.  [Cf.  cases  8  and  II.)  After  ten  days, 
during  which*  time  liis  condition  had  been  very  critical 
and  life  had  been  despaired  of  on  three  occasions,  he 
developed  a  corneal  ulcer  in  the  right  eye,  the  sensation 
of  the  cornea  was  nearly  ab(jlished,  and  the  ulcer  was  in 
all  respects  of  the  neuropathic  type.  Protection  by 
bandaging  failed  to  stay  the  ulceration,  and  the  lids  had 
to  be  sutured  in  their  outer  two-thirds.  This  arrested 
the  ulcerative  process. 

To  instance  the  serious  nature  of  this  case  from  a 
general  point  of  view  I  give  a  catalogue  of  his  other 
injuries.  He  had  three  wounds  on  the  front  and  two 
wounds  on  the  right  side  of  the  chest,  two  wounds  of  the 
right  arm,  two  wounds  of  the  left  leg,  and  laceration  of 
both  hands.  Besides  this  there  were  a  large  number  of 
minute  wounds,  particularly  over  the  right  shoulder  and 
arm  and  in  both  legs.  The  chest  wounds  w^ere  the  most 
serious.  He  had  an  empyema  on  the  right  side  wdiich 
required  a  resection  of  rib,  and  a  foreign  body  in  the 
liver  followed  by  a  subphrenic  abscess.  In  spite  of  tdl 
these  injuries  he  made  a  remarkable  recovery. 

Bullet  ivonnds  of  hotJi  eyes. — In  the  case  of  bullets 
passing  through  the  orbit  the  eye  may  be  completely 
disorganised.  The  globe  is  often  ruptured  by  conf re- 
coup, and  we  have   frequently    found    the    entire   cornea 
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turned    down  in   the   form  of    a  flap  as  the  result  of   a 
bullet   having  passed   through  the  posterior  part   of    the 
orbit.      The  eye  may  occasionally  be  dislocated  forwards. 
Case    16    is   that   of   a  man  who   was  wounded  in  the 
attack  of  September  25th  to  27tli. 

A  bullet  had  passed  transversely  through  the  temples. 
Both  eyes  were  dislocated  forward,  so  that  the  major  part 
of  each  globe  was  outside  the  palpebral  fissure.  Both 
corneae  were  dry  and  ulcerating.  He  was  quite  blind 
and  in  a  great  deal  of  pain,  and  it  was  therefore  decided 
to  remove  the  eyes. 

It  was  unnecessary  to  divide  either  optic  nerve,  for 
both  had  been  severed  by  the  bullet,  so  that  on  division 
of  the  muscles  both  eyes  came  away  at  once.  In  one  eye 
the  optic  nerve  was  divided  just  behind  the  globe,  which 
was  severely  ruptured ;  in  the  other  an  inch  of  the  nerve 
remained  attached  to  the  globe,  showing  that  it  must 
have  been  divided  far  back  in  the  orbit. 

The  last  case  I  have  to  record  is  another  case  in  which 
a  bullet  passed  through  both  orbits. 

Case  17. — Lieut.  Gr — ,  wounded  in  May,  1915.  The 
wound  of  entrance  w^as  above  and  in  front  of  the  right 
ear.  The  left  eye  was  disorganised.  The  right  eye  was 
proptosed,  and  although  there  was  a  good  red  reflex,  a 
satisfactory  view  of  the  fundus  could  not  be  obtained 
owing  to  haze  of  the  media.  There  was  no  perception  of 
light  in  the  eye. 

The  bullet  had  entered  from  behind  and  divided  the 
right  optic  nerve,  or  fractured  the  sphenoid  in  the  neigh- 
bourhood of  the  optic  foramen,  and  passed  out  through 
the  left  orbit.  The  remains  of  the  left  eye  were  excised. 
We  heard  that  this  officer  had  subsequently  to  have  his 
right  lids  sutured  in  England  on  account  of  the  condition 
of  the  cornea.  In  this  case  also  there  was  neuro})athic 
ulceration  of  the  cornea  due  to  division,  or  ])ossibly  con- 
cussion, of  the  ciliary  nerves  in  the  orbit. 

1  must  apologise  for  the   fragmentary  nature  of  these 
jiotes,  but  the  conditions  were  not   always  favourable   for 
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extensive  noto-takiii(^.  I  ])riDg  tliOTii  forward  to  illu.strato 
some  of  the  types  of  cases  witli  wliicli  wt'  liiivo  had  to 
deal. 

Col.  Lister  discussed  certain  peculiarities  of  the  mili- 
tary ophthalmic  practice  he  had  seen  in  France.  Un- 
doubtedly the  most  difficult  cases  were  these  in  which  a 
small  foreign  body  had  penetrated  the  eye.  The  Uaab's 
magnet  had  proved  invaluable,  both  in  detecting  the  cases 
which  might  be  helped  by  operative  interference  and  by 
actually  drawing  forward  the  magnetic  particle.  It 
appeared  essential  to  him  that  in  this  class  of  practice,  at 
any  rate,  where  in  any  given  case  it  was  impossible  to 
guess  whether  the  foreign  body  was  or  was  not  magnetic, 
the  large  magnet  should  be  used  to  try  and  draw  the 
fragment  into  the  anterior  chamber;  whereas  to  make  an 
opening  in  the  sclera  and  introduce  the  end  of  the  big 
mao-net  into  the  vitreous  would  cause,  when  the  foreisfn 
body  was  non-magnetic,  a  fresh  and  useless  trauma,  and 
owing  to  the  variety  of  metals  found  in  the  eye  this  would 
occur  in  a  great  many  cases.  He  had  been  struck  in  a 
few  instances  by  the  great  toleration  of  the  eye  to  the 
presence  of  a  foreign  body,  and  referred  to  the  case 
mentioned  in  Major  Cunningham^s  paper.  The  cases  with 
an  incarcerated  prolapse  of  the  ciliary  body,  which  for 
one  reason  or  another  had  not  been  operated  upon  before 
firm  adhesions  had  developed,  formed,  when  the  eye 
retained  useful  vision,  a  group  involving  great  anxiety. 
He  thought  they  might  be  treated  by  combining  a  con- 
junctival flap  with  cauterisation  of  the  cornea  in  the 
immediate  neighbourhood.  A  triangular  flap  could  be 
raised  by  freeing  the  conjunctiva  at  the  limbus  for  a  con- 
siderable distance  on  one  side  of  the  prolapse  and  by  an 
incision  radial  to  the  cornea  immediately  over  the  pro- 
lapse ;  on  the  other  side  of  the  prolapse  a  small  triangular 
portion  of  conjunctiva  should  be  completely  removed,  its 
base  about  4  mm.  in  length,  being  situated  at  the  limbus. 
When    the    flap    was    brought   across,  it   would    not  only 
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considerably  oA^erlap  the  cornea,  but  the   prolapse  would 
be  covered  by- intact  conjunctiva,  and  the   stitches   would 
be  some  little  distance  from  the  prolapse  itself.      Before 
fixing  the  flap  the  cornea  should  be  cauterised  just  central 
to  the  prolapse,  so  that  as  healing  took  place  the  conjunc- 
tiva might  adhere  to   the    cornea,    forming,  as   it  were,  a 
pseudo-pterygium,  and  thus  help   still   further   to  seal  off 
the  prolapse  from  the  exterior.      There  must  be  no  tension 
of  the  flap,  otherwise  it  would  be  drawn   off   the   cornea 
before  it  had  time  to  adhere ;   tension  could  be  prevented 
by  undermining  and  a  lateral  cut  in  the  conjunctiva.      Of 
the  concussion  cases  he  referred  to  the  unusual   group   of 
concussion   cataracts    described  by    Capt.  Whiting  in  his 
paper.      The  chief  points  of  interest,  apart  from  the   diffi- 
culty of  explaining   their  aetiology  and  pathology,   being 
the  variety  of  their  clinical  pictures,  their  gradual  onset, 
occurring  in  certain  cases  some  days  after  the  injury,  and 
also  their  disappearance.      In  his  experience  the  cases  of 
neuropathic  ulcerations  of  the  cornea  following  concussion 
of  the  orbit  by  the  passage   through  it  of   a  missile,  were 
quite  novel.     Investigation  of  the  visual  defects  associated 
with  injury  of  the  occipital  lobes  had  thrown  considerable 
light  on   the  cortical  representation   of  the  retina.      This 
had  been    done  chiefly  by  Col.    Gordon  Holmes,   and   the 
results    had  been   published  elsewhere.      In   reply  to  the 
appreciative  remarks  concerning  the   ophthalmic   work  in 
France    he    wished    to    say    that    whatever     praise    was 
merited,  was  due  to  the  generous   support  of   the   Army 
Medical    Service  and  as  far  as  the  Base    hospitals   were 
concerned  to  the  devoted  work  of  the  various  ophthalmic 
assistants,    while     mainly    through    the    skilled    adminis- 
tration  of   Major  Hiach   and  those  who  had  worked  with 
him   a   complete   organisation    of    well-equipped    ophthal- 
mic centres  had  been  formed  at  various  hospitals  close   to 
the  Fi'ont,  where   refraction  cases   and  those    with  minor 
ocular    diseases  had  been  treated  Jind  sent  back  to  duty 
with  the  least  possible  delay — a  scheme  which  had  proved 
of  real  pi-actical  value. 
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Mr.  HrCKKRTON  (Ijiverpool)  asked  whotlier  the  iris  was 
involved  in  all  the  cases  hist  mentioned  ])y  Col.  Lister,  or 
only  the  ciliary  body. 

Mr.  Ckaio  (J3elfast)  asked  what  was  the  nature  of  most 
of  the  foreioMi  bodies  mentioned  by  Col.  Jjister,  particulfirly 
as  to  whether  they  were  nnignetisable.  In  the  case  of 
fragments  of  iron  and  steel,  had  he  been  able  to  observe, 
in  the  opportunities  he  had  for  watching  cases,  the  onset 
of  siderosis  ? 

Mr.  Cridland  asked  whether  Col.  Lister  had  noted  that 
with  shrapnel  wounds  of  the  lid  they  required  a  long  time 
to  heal  up.  He  thought  the  granulating'  surface  seemed 
to  be  extremely  obstinate,  as  if  some  chemical  action  were 
taking  place,  like  a  burn  after  which  there  was  much 
cicatricial  contraction.  He  had  had  under  his  care  the 
case  of  a  man  who  was  wounded  in  the  eye  by  a  Zeppelin 
bomb  ;  what  remained  of  the  globe  had  to  be  removed, 
and  the  lids,  which  were  much  cut  about,  occupied  a  long 
time  in  healing. 

Mr.  Hill  Griffith  wished  to  ask  Col.  Lister  a  question 
in  reference  to  a  class  of  case  to  which  his,  the  speaker's, 
attention  was  called  by  the  resident  officer,  namely,  cases 
in  which  there  was  an  enormous  quantity  of  fine  particles 
of  foreign  substance  which  had  been  driven  into  the  eye. 
He  had  never  seen  such  in  civil  life.  At  first  a  few  fine 
fragments  were  seen  in  the  cornea,  and  in  a  day  or  two 
the  number  seen  had  increased.  One  settled  down  to 
extracting  them,  but  next  day  some  more  would  have 
come  into  view.  He  supposed  they  were  all  in  the  tissues 
at  first,  and  then  made  their  appearance  crop  after  crop. 

Mr.  Stack  wished  to  confirm  what  Mr.  Hill  Griffith 
had  just  referred  to.  These  cases  of  slight  injury  to  the 
cornea  after  the  explosion  of  a  shell  in  front  of  the 
trenches  had  been  a  source  of  considerable  anxiety  to 
him.  He  also  had  found  that  they  took  an  extraordinarily 
long  time  to  heal.  He  had  had  cases  of  the  kind  lasting 
for  months,  with  very  little  to  see  beyond  slight  abrasions 
of  the  cornea,  and  photophobia  and   lacrymation.      Some- 
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times  the  man  had  not  thouglit  much  of  the  incident  at 
the  time,  and  there  may  have  been  some  difficulty  in 
getting  liim  to  a  sub-station  or  hospital  for  the  lacrymation. 
It  was  the  foreign  substance  which  caused  the  worry. 

Dr.  George  Mackay  said  he  did  not  think  cases  such  as 
Dr.  Hill  Griffith  mentioned  were  unknown  in  civil  life  in 
connection  with  explosions.  He  had  seen  a  number  of 
such  cases  after  high  explosives  such  as  those  used  in 
mines.  Apparently  some  of  the  explosive  substance  or 
particles  of  rock  had  been  driven  into  the  cornea.  He 
agreed  as  to  the  difficulties  they  presented  in  removal, 
but  he  had  not  had  trouble  with  the  appearance  of  fresh 
collections  when  once  those  which  had  been  seen  were 
dealt  with. 

Col.  Lister,  replying  to  the  discussion,  said  that  if  an 
eye  containing  a  foreign  body  was  not  quieting  down,  the 
eye  was  removed.  If  it  quieted  down  completely,  even  if 
it  contained  a  foreign  body,  their  practice  had  been  to 
leave  it  to  be  dealt  with  in  England.  He  wished  to  say 
that  the  ophthalmic  surgeons  working  in  France  would  be 
most  grateful  if  those  in  England  would  criticise  the  work, 
so  that  they  might  have  the  benefit  of  those  criticisms,  and 
get  the  best  possible  results.  If  members  came  across 
cases  which  had  been  badly  treated  at  any  centre,  he 
hoped  they  would  let  their  colleagues  in  France  know. 
It  was  most  important  that  criticism  should  not  be  delayed 
until  it  was  too  late  to  be  beneficial.  In  answer  to  Mr. 
Bickerton,  only  the  ciliary  body  was  involved  in  the  case 
he  last  spoke  of.  If  in  other  cases  of  long  standing  the 
iris  were  involved,  that  could  be  dealt  with  separately, 
either  by  division  of  the  synechia  or  by  iridectomy  on 
each  side.  It  was  difficult  to  say  exactly  what  proportion 
of  the  foreign  bodies  in  the  eye  were  magnetic,  probably 
about  50  per  cent.  ;  certainly  by  far  the  larger  proportion 
were  metallic.  He  had  seen  no  cases  of  siderosis.  He 
had  noticed  the  wounds  of  the  lid  took  a  long  time  to 
heal  ;  and  tlie  cases  with  severe  wounds  of  the  orbit 
offered  a  wonderful  scope  for  the  designing  of  operations 
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to  make  new  lids  and  new  sockets.  Cases  with  the 
minute  forei<(n  })odies  in  llie  cornea  wliicli  liad  l)een 
spoken  of  were  extraordinarily  troublesome.  AV'lion  the 
particles  were  not  on  the  surface  and  were  not  sur- 
rounded by  infiltration  of  the  cornea,  his  habit  had  been 
to  leave  them  alone,  treating  them  as  if  they  were  tattoo 
marks.  Many  of  the  cases  quieted  down  perfectl}^  well. 
More  harm,  he  thought,  was  often  done  in  attempting 
to  remove  these  ])articles  than  would  liave  ensued  if  they 
had  been  left  alone.  If,  however,  the  eye  remained 
irritable,  he  thought  that  the  foreign  bodies  should  be 
removed.  With  regard  to  minute  foreign  bodies  in  the 
anterior  chamber,  he  would  be  glad  to  hear  whether 
members  had  seen  any  harm  arise  from  their  being  left 
alone.  They,  in  France,  had  operated  upon  practically 
all  the  cases  they  had  seen,  and  fortunately  had  had  a 
good  result  in  each  case,  but  he  wondered  whether  they 
had  been  unnecessarily  anxious. 

Mr.  Adams  said  that  one  point  he  noticed  about  the 
cases  of  many  foreign  bodies  in  the  conjunctiva,  cornea, 
and  sclerotic,  especially  nowadays  when  one  saw  the  case 
some  time  after  the  accident  happened,  was  the  extra- 
ordinary quietness  of  the  eye  :  there  was  no  sensation  of 
photophobia,  pain,  or  discomfort.  The  eye  appeared  to 
tolerate  them  perfectly. 

Dr.  Hill  Griffith  remarked  that  Col.  Lister  asked 
about  foreign  bodies  in  .the  anterior  chamber.  He,  the 
speaker,  was  asked  to  go  and  see  a  case  of  hypopyon 
keratitis.  There  was  some  matter  in  the  anterior  chamber, 
and  he  thought  it  was  a  foreign  body.  He  took  the 
patient  into  the  Manchester  Hospital  and  tried  the  magnet, 
but  without  result.  He  took  it  out  by  an  incision,  and 
the  particle  proved  to  be  non-magnetic.  He  had  had 
many  striking  cases  of  that  kind. 

Capt.  A.  W.  Ormond  said  there  were  one  or  two 
matters  in  connection  with  the  subject  which  he  had  not 
heard  mentioned.  He  had  under  his  care  an  officer  who 
had  a  glistening  foreign  body  in  the  middle  of  the  vitreous. 
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He  had  a  skiaofram  taken  but  notliiiio^  was  revealed  by  it. 
He  showed  it  to  Col.  Lister  some  few  months  ago,  and 
Col.  Lister  thought  it  was  a  metallic  substance  and  advised 
him,  the  speaker,  to  put  a  magnet  on  to  the  eye.  He  did 
not  want  to  do  that,  however,  as  the  patient  had  -^^  vision, 
and  that  process  might  cause  damage.  He  believed  many 
of  the  masses  which  looked  metallic  were  not  so  in  reality, 
but  were  covered  by  some  highly  refractile  substance 
which  reflected  light  like  a  metal.  He  had  had  one  case  of 
sympathetic  trouble  which  followed  six  weeks  after  the 
wound.  He  did  not  see  the  case  until  a  Thursda}^,  and 
on  the  previous  Monday  he  had  had  no  suspicion  of  any- 
thing wi'ong.  On  the  Thursday  there  was  keratitis 
punctata.  He  removed  the  offending  eye  and  the  condi- 
tion had  quieted  down  in  a  most  unusual  manner.  There 
was  a  foreign  body  in  the  removed  eye,  although  the 
notes  received  from  France  stated  that  no  foreign  body 
was  present.  The  patient  had  been  operated  upon  in 
France,  where  an  iridectomy  was  done  ;  but  leading  from 
the  wound  to  the  foreign  body  was  a  septic  streak  as  if 
there  were  chronic  inflammatory  trouble.  'J'he  foreign 
body  was  a  very  small  piece  of  metal  with  cretaceous 
material  round  it,  looking  like  mortar.  'J'he  sympathising 
eye  contained  no  foreign  body. 

Mr.  BiCKERTON  (Liverpool)  said  that  he  had  a  case 
which  he  saw  many  years  ago,  that  of  a  man  who  had 
such  a  foreign  body  as  Mr.  Ormond  mentioned,  in  his 
lens ;  at  any  rate  the  lens  was  gone,  and  there  was  a 
triangular  foreign  body.  A  skiagram  was  quite  negative, 
and  Mr.  Tliurstan  Holland,  who  was  the  radiographer, 
said  it  was  a  piece  of  glass,  which,  unless  of  the  heavily 
leaded  variety,  did  not  cast  a  shadow. 

Sir  Gkokge  l^EKKY  said  an  interesting  question  in  these 
cases  was  as  to  whether  there  might  be  a  foreign  body  in 
the  other  ey(5.  He  had  had  three  cases  in  which  that  was 
so;  one  eye  had  been  destroyed  and  tlu^  other  eye  con- 
tained a  foreign  body,  but  there  was  no  necessity  to 
interfere  as  therc^  w;is  no  in-i(aiion.      Jn  one  case  one  saw 
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tho  foreign  body  in  the  j)M))il,  witli  a  distinct  and  inai'kcd 
metallic  reflection,  ])ut  it  caused  no  irritntion,  and  it  was, 
a})|)ar(n)tly,  lian<^ini^  tree  in  tlu;  vitreous  (dianibei*.  It  was 
important  to  l)(.'ar  in  mind  this  |)0ssil)ility  of  bolh  e3'es 
being  injured  and  containing  foreign  bodies. 

Capt.  Ormond,  in  furtlier  remark,  said  be  had  luid  n 
case  sliowing  n  concussion  ring,  and  he  thought  it  was 
due  to  the  iris  l)eing  ])ressed  back  against  the  lens.  Wv. 
jjcslie  Paton  saw  the  case  with  him.  J*robably  cases 
were  not  seen  early  enough  in  Kngland  for  the  condition 
to  be  observed. 

The  President  said  he  felt  sure  members  would  agree 
that  the  thanks  of  the  Society  should  be  accorded  to 
Prof,  de  Lapersoiine  and  Major  Cunningham  for  their 
papers,  which  had  been  most  interesting.  Prof,  de 
Lapersonne  intended  to  be  at  the  meeting,  but  at  the 
last  moment  found  the  difficulties  of  transport  too  great. 
He  believed  another  paper  was  on  the  way,  on  a  copper 
condition  of  the  lens,  but  the  censorship  proved  a 
hindrance. 

The  thanks  were  accorded  by  acclamation. 


6.    Concussion  changes  in  the  cri/stalliue  lens. 

By  Captain  Maurice  H.  Whiting. 

(A  preliminary  note   on  cases  of  injury  observed   in   the 

the  present  war.) 

Many  observations  have  been  made  of  changes  produced 
by  concussion,  i.  c.  by  a  sudden  and  transient  application 
of  force  to  the  lens  either  directly  or  indirectly.  'J'hough 
in  some  cases  there  has  been  an  accompanying  perforating 
injury  of  the  lens  capsule,  the  characteristic  appearances 
have  been   ascribed  to  concussion  because  of  the  rapidity 
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of  their  onset  and  the  extent  and  shape  of  the  opacity. 
Further,  similar  changes  are  observed  in  both  perforating 
and  non-perforating  injuries. 

A  classification  may  be  attempted  on  the  basis  of  the 
position  and  sliape  of  the  opacity. 

1.  Posterior  cortical. 
(a)   Stellate. 

(h)  Irregular,    probably   an    arrested    stage    in    the 
development  of  a  stellate  opacity. 

2.  Anterior  cortical  (or  subcapsular.) 
(a)   Annular. 

(6)   Disco-annular. 

(c)   Discoid. 

{d)  Double  discoid. 

(e)   Stellate. 

(/)  IiTOgular. 

Of   these    forms   it    may    be    noted   that    the    posterior 

cortical  stellate  opacity  is  occasionally  complicated  by  the 

presence  of  peripheral  opacities  projecting  from  the  region 

of  the    circumference    of    the    lens    towards    the    central 

« 

opacity.  The  anterior  cortical  opacities  are  so  superficial 
that  it  is  difficult  to  tell  whether  they  are  immediately 
subcapsular  or  anterior-cortical.  The  annular  and  discoid 
forms  differ  in  the  degree  of  development  of  the  centre  of 
the  opacity.  They  are  nearly  always  composed  of  fine 
dots  which  in  the  annular  form  are  more  numerous  at  the 
periphery  and  scanty  in  the  centre. 

I  have  classed  as  discoid  those  in  which  there  is 
practically  no  difference  in  density  between  the  centre 
and  periphery. 

The  anterior  stellate  form  in  some  cases  was  seen  at 
the  first  observation,  but  in  others  has  developed  from  an 
annular  opacity. 

In  a  few  cases  anterior  and  posterior  cortical  opacities 
have  been  present  simultaneously  in  the  same  lens. 

The  posterior  cortical  and  anterior  annular  opacities 
have  been  described  })reviously,  but  so  far  as  I  ;ini  aware 
the  others  have  not. 
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Inhere  ar(^  two  lUK'ont  papers  dealing  with  the  subject, 
of  which  ji  biicf  rc^view  may  be  given  (Hudson)  (1). 

"  A  Clinical  Study  of  Posterior  Traumatic  Cataract." 

This  contains  a  description  of  forty-four  cases.  In 
twenty  there  were  boili  anterior  and  posterior  lens  0})aci- 
ties,  but  in  only  two  of  the  twenty  were  the  changes  the 
result  of  non-penetrating  injuries,  the  remaining  eighteen 
having  anterior  opacities  of  the  anterior  capsule  in  the 
region  of  the  wound. 

The  two  cases  were  first  soon  at  long  intervals  after 
injury,  thirty-two  months  and  fourteen  years  respectively  ; 
the  nature  of  the  anterior  opacity  may  therefore  be  a 
matter  of  some  conjecture. 

Hudson  concluded  that  the  changes  were  due  to  con- 
cussion and  not  to  penetration  of  the  lens,  and  that  the 
pathological  condition  was  a  swelling  of  the  lens  fibres. 
Previous  writers  had  assumed  an  accumulation  of  fluid 
between  the  fibres. 

Vossius  (2)  described  a  ring-shaped  opacity  of  the 
anterior  surface  of  the  lens  produced  by  contusions  of  the 
eye.  He  concluded  that  this  was  on  or  in  the  anterior 
capsule,  and  was  in  reality  an  impression  of  the  pupillary 
margin  of  the  iris.  In  two  cases  the  opacity  was  brown, 
and  he  thought  this  was  due  to  the  squeezing  out  of  ii-is 
pigment  on  to  the  anterior  capsule  and  its  fixation  there 
by  fibi'in. 

Cases. 
1.   Pofiterior   Cortical. 

The  features  of  interest  in  this  class  are  : 

(1)  The  nature  of  the  injury. 

(2)  The  association  of  the  opacity  in  one  case  with 
an  iiido-dialysis  and  in  another  with  dii<ph{C(;ine)it  nf 
the  lens. 

(a)   Stellate. 

(I)  Fte.  H—.  Admitted  February  8rd,  1916.  Shell 
wounds.  Hight  eye  excised  at  casualty  clearing  station. 
Left     eye     much    injection.        Posterior    synechia^     about 
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8  O'clock.  Slight  vitreous  opacity.  Doubtful  penetrating 
wound  at  8  o'clock.  X  ray  and  Haab  magnet  both 
negative.  February  15th,  1916.  Slight  anterior  lens 
opacity  probably  lymph.  Pusferior  cortical  stellate  opacity. 
February  22nd,  1916. — England.  Posterior  opacity  still 
present. 

(2)  Pfe.  P— .  Out-patient  February  10th,  1916.  Left 
eye  struck  by  a  piece  of  wood  three  weeks  before.  Faint 
'posterior  cortical  oj)aciiy\\\  the  form  of  a  many-rayed  star 
with  radial  striations.  R.V.  =  f .  L.V.  =  ~^^.  21st. — 
Opacit}'  was  larger.  28th. — Opacity  mainly  confined  to 
an  upper  sector  with  faint  striation  below.  L.V.  =  —  — 
partly.  March  6th  and  March  20th,  1916.  V.  and 
opacity  unchanged. 

(3)  Cpl.  McD—.  Admitted  February  17th,  1916. 
Acute  irido-cvclitis  of  both  eyes  followinsr  a  shell  burst  at 
close  quarters.  Intense  injection  with  exndate  in  both 
pupils.  ?  Perforating  wound  of  right  eye.  18th. — Haab 
magnet  negative  both  eyes.  19th. — R  ,  good  fundus 
reflex.  L.,  very  faint  reflex.  20th. — R.,  posterior  cor- 
tical stellate  opacify.  29tli. — R.,  since  last  observation 
there  has  developed  a  very  faint  homogeneous  anterior 
lens  opacity  nearly  circular  in  outline  with  a  finely  serrated 
margin.  Posterior  opacity  denser  than  before.  March  4th, 
1916.— England. 

(4)  Pte.  McL—.  Admitted  March  5th,  1916.  Shell 
wound  of  right  eye.  R.,  corneal  scar  about  3  mm.  from 
limbus  at  8  p.m.  Corresponding  partial  rupture  of  pupil- 
lary margin  of  the  iris.  Posterior  cortical  stellate  opacity. 
Haab  magnet  negative.  7th. — Small  hypopyon.  9th. — 
Excision.      1  Ith. — England. 

(5)  Ptc.ll—.  Admitted  March  3rd,  1916.  Contusion 
of  right  eye  from  shell  burst  two  or  three  days  before.  R., 
moderate  sized  irido-dialysis  above.  No  perforating  wound. 
Faivf  jiosfcrior  lens  njxn-itij.  5th. —  U.,  there  has  de- 
developed  a  (piite  definite  ftoslvrior  cortical  stellate 
ii])'icity.  9tli. — R.,  opacity  well  marked.  A  few  small 
viti'eous  fhjatinu*  opacities  l)elow.      V.  =  .^^  partly.     22nd. 
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—  Fainf    rcnlral    oixirltif     Jiboiit     a     (jiuirtor    tlu;     si'/(!    of 
the  ()ri<»'iiial  star,  dotted  Jind  S(|iiare  with  rounded  corners. 

^18- 

(0)  Fte.  W—.  Admitted  March  5tli,  1910.  Severe 
contusion  of  riolit  eye  from  shell  burst  two  (jr  tliree  days 
before.  R.,  retroversion  of  iris  temporal  side.  ?  Dis- 
located lens.  Poslerior  cortical  stellate  opacify.  Good 
fundus  reflex.  V.  =  finrrers  at  three  feet.  6th. —  Lens 
definitely  but  slightly  displaced.  T  —  .  8th. — Anterior 
hoiiKxjenrons  loi.s  opacity  radiating  from  region  of  retro- 
version of  iris.  20th.  —  Anterior  opacity  appears  to 
extend  round  the  temporal  border  of  the  lens  (which  is 
visible)  to  the  posterior  surface.  Posterior  cortical 
opacity  unchanged. 

(7)  Sergt.  McK—.  Admitted  April  7th,  1916.  Shell 
wounds  on  ()th.  R.,  severe  contusion  with  large  irido- 
dialysis  above,  very  faint  fundus  reflex.  V.  =  P.L.  L., 
slight  contusion.  Posterior  cortical  stellate  opacity  of  lens. 
8tl). — R.  and  L.,  Haab  magnet  negative.  13th. — L.,  lens 
opacity  the  same.      17th. — L.,  lens  opacity  fainter. 

(b)    Irregular. 

(1)  Pie.  P— .  Admitted  February  18th,  1916.  Shell 
wound  several  days  before.  R.,  foreign  body  on  sclera 
below,  cornea  hazy,  local  paralysis  of  iris.  ?  Perforating 
wound.  Slight  indefinite  posterior  cortical  lens  opacity. 
Haab  magnet  negative.  22nd. — Left  hospital.  Lens 
became  clear  a  few  days  later.  28th. — R.V.  =  -^-g. 
L.V.  =  /,-. 

2.   Anterior  Cortical  (or  subcapsular). 

The  interesting  features  about  this  class  are  : 

(1)  ^J^ie  nature  of  the  inj^ny. 

(2)  The  numerous  different  forms. 

(3)  'j'he  fact  that  in  some  cases  the  lens  when  first 
seen  was  clear,  and  that  opacities  }i})peared  while  under 
observation. 

(4)  The     various     changes     that     occurred     in     the 
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opacity  while  under  observation  in  density,  becoming 
greater  or  less,  and  in  shape,  passing  from  circular  to 
stellate,  though  not  vice  versa. 

(a)   Annular. 

(1)  Capf.  S—.  Admitted  December,  1915.  Shell 
wounds  of  face.  R.,  severe  contusion,  cornea  hazy. 
Anterior  annular  leus  opacity  apparently  o— 4  mm.  in 
diameter.  (It  may  be  noted  that  this  was  about  the 
diameter  of  all  the  annular  and  discoid  forms  and  of  the 
inner  part  of  the  double  forms.)  X  ray  two  small  foreign 
bodies  ?  eye  or  eyelid.      Haab  magnet  negative. 

(2)  Pte.  R—.  Admitted  December  3rd,  1915.  Shell 
wound  four  days  before,  U.,  slight  contusion.  Faint 
anterior  annular  lens  opacity.  The  V.  =  fingers  at 
three    feet.      22nd. — Lens     clear.      March,     1916.      R.V. 

=   j^g,  with  correction  ^.      L.V.  =  ^. 

(3)  Sergt.  J — .  Admitted  December  16th,  1915. 
Shell  wound  two  days  before.  Lacerated  wound  of  fore- 
head over  right  external  angular  process.  R.  and  L., 
hyphaema  with  striate  keratitis.  19th. — R.,  anterior 
annular  lens  opacity.  V.  =  hand  movements.  L.V.  = 
no  perception  of  light.  Right  facial  paralysis.  22nd. — 
X  ray  shows  that  a  shell  fragment  has  entered  at  right 
external  angular  process,  has  travelled  downwards  and 
backwards,  and  is  lying  at  the  level  of  the  foramen 
magnum  to  the  right  side.  Probably  extracranial. 
Paralysis  of  the  seventh,  eighth,  ninth,  tenth,  and 
twelfth,  and  third  division  of  fifth  cranial  nerves  of 
the  right  side,  and  of  the  sixth  cranial  nerve  on  the 
left  side.  26th.  —  R.,  ring  opacity  has  (/one,  and  is  re- 
placed by  stellate  opacity,  with  a  very  faint  outer  shadow 
(b'ig.  1).  L.,  no  fundus  reflex.  Perforating  wound 
below.  No  ]\h.  January  21st,  1916.— England.  R., 
lens  opacity  unaltered. 

(4)  l.aiice-Cpl.  S—.  Admitted  December  I9(li,  1915. 
Bullet  wound  of"  head  two  days  before.  Entry  llirongh 
right  eye,  I'lipl  iii-cd.       l']\il  fln-onuli  through  left  lower  eye- 
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lid.       Ij.,    contusion,  fdint    anterior   annular   lens  opacity. 
20th. — il.,   excision.      29th. —  Kntjfland. 

(5)  Fte.  B — .  Shrapnel  wonnd,  December  24th,  1015. 
Entry,  left  cheek.  i^^xit,  right  tein])le.  R.,  severe  con- 
tusion, (Ulterior  (tiumlor  Irns  (qxtritij.  V.  =  Iiand  move- 
ments. 

(6)  Fte.  P—,  Admitted  December  26th,  1915.  High 
explosive   shell   wound  24th.      II.   and   L.,    foreign   Ijodies 

Fio.  1. 


Sergt.  J.  J — .  Wounded  December  14th,  1915.  1.  Anterior  dis- 
coid opacity,  as  seen  on  December  19th,  changing  to — 2.  An- 
terior stellate  opacity,  December  26th.  This  condition  per- 
sisted, becoming  gradually  fainter. 


on  corneae.  L.,  ?  perforating  wound.  27th. — R.  and  L., 
Haab  magnet  negative.  L.  anterior  lens  opacity,  seen 
but  obscured  by  corneal  opacity.  January  1st,  1916. — 
L.,  lens  clear. 

(7)  Pte.  R—.  Admitted  January  7th,  1916.  Face 
wounded  by  bullet  splinters  on  2nd.  Left  side  of  face 
bruised  and  speckled.  L.,  perforating  wound  at  limbus 
below.       Anterior    annular    lens    opacity.       Haemorrhage 
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just  below  macula  and  two  white  patches,  on  one  of  which 
a  foreign  body  is  situated.  F.B.  brought  forward  with 
Haab  magnet,  but  not  into  anterior  chamber.  Iridectomy 
below  and  F.B.  removed  with  small  magnet.  lltli. — 
Developed  pleuro-pneumonia.  Lens  opacity  appears 
brown  by  oblique  illumination.  loth. — Opacity  less 
dense,  grey  in  colour.  24th. — Very  faint  annular  opacity. 
Convalescent  from  lung  condition.      Later,  England. 

(8)  rte.  C—.  Admitted  January  20th,  1916.  Severe 
shrapnel  wounds  a  few  days  before.  Right  arm  amputated. 
R.,  eye  contusion.  Anterior  annular  lens  opacity.  A  few 
days  later  England. 

(9)  Pte,  C— .  Admitted  January  26th,,  1916.  Shell 
wound  a  few  days  before.  Compound  fracture  of  neck 
of  left  humerus.  Flesh  wound  in  right  pectoral  region. 
R.,  perforating  wound  of  sclera  below,  lens  clear,  vitreous 
floaters.  V.  fairly  good.  L.,  perforating  wound  of  sclera 
below.  Perforating  wound  in  centre  of  cornea.  Posterior 
synechia  opposite  corneal  wound  and  F.B.  in  lens  with 
local  opacity.  Vitreous  floaters.  V.  fairly  good. 
General  condition  serious.  T.  103.  30tli. — L.,  anterior 
annular  lens  opacity  sicperficial  to  opacity  round  F.B. 
The  general  condition  remained  desperate  till  this  date, 
and  then  improved.  February  14th,  1916. — England. 
L.,  lens  the  same. 

(10)  Pte.  C— .  Admitted  April  14th,  1916.  Wound 
from  aerial  torpedo  two  weeks  before.  R.,  F.B.^s  on  cornea. 
Faint  anterior  annular  opacity  of  lens.  24th. — Opacity 
fainter.      V.  =  |  partly. 

(11)  Pte.  P—.  Admitted  April  17th,  1916.  Wounded 
by  rifle  grenade  on  the  1  Itli.  R.,  contusion.  Aqueous 
much  clouded  with  blood,  pupil  semi-dilated,  faint  fundus 
reflex.  V.  =  hand  movements.  19th. — 1\.,  faint  anterior 
annular  lens  opacity.  Many  vitreous  floaters.  20th. — Lens 
opacity  more  distinct. 

(12)  Pte.  R—.  Admitted  April  19th,  1916.  Wounded 
by  rifle  grenade  seven  days  before.  Left  eye  previously 
excised.     H.,  perforating  wound  of  sclera  above.    Anterior 
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anniihi)'  hnis  ofxicih/.  Ij}ir<(c  vitr(M)ii.s  HoatiT.s  hclow  ami 
wliite  inas.s  ol"  ('xiidatc  ii(';ii-  ora  scn-ata,  below,  vi.sihU;  hy 
()l)li([it('  illmiiiii;il  ion.     \'.  =  Jiii^'-cM-s  ;it   four  Feel.    Two  sni;ill 


Fio.  2. 


17tl 


18tli 


20th 


22n(l 


Utli 


ITtli 


18th 


lUth 


Pte.  S — .  Wounded  October  13th,  1915.  The  changes  present  in 
each  lens  on  the  date  sliovvn.  All  opacities  anterior.  The  right 
lens  became  clear  on  the  2()th,  the  left  on  the  22nd. 


foreign  bodies  brouglit  foi-wni-d  witli  Haab  magnet  and 
removed  witli  small  magnet.  29tli.  —  Mucli  vitreous 
opacity,  but  lens  opacity  is  still  distinctly  seen. 
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(13)  Pte.S—.  AdmittedOctober  14tli,  1915.  Wounded 
on  the  13tli  by  a  ''  wliizz-bang  '' ;  superficial  wounds  of 
face.  R.,  pupil  oval^  small  hyphaenia,  lens  clear,  V.  good. 
L.,  faint  anterior  aiimdar  lens  opacity  (Fig.  2).  17th. — 
R.,  faint  anterior  aiinnlar  lens  opacity.  L.,  opacity  more 
dense.  18th. — R.  the  same.  L.,  opacity  becoming /rrer/w- 
larly  stellate  and  with  peripheral  po.<?/^Hor /ea^Aer?/  opacity. 
19th.  —  R.  and  L.  more  dense.  20th. — To-day  there  is 
noted  a  surprisingly  rapid  change.  L.,  lens  quite  clear. 
21st. — R.,  lens  clearing.  22nd. — R.,  opacity  only  above. 
26th.— R.,  lens  clear.      R.V.  =  -^^.      L.V.  =  -^^  partly. 

Fig.  3. 


1.  Lieut.  W — .     2.  Pte.  B — .     Examples  of  disco-annular  opacity  of 
the  lens.    No.  2  was  clear  in  twelve  days  from  date  of  injury. 

(b)    DiscO'((nnular. 

(1)  Pte.  B — .  Admitted  March  12th,  1916.  Shell 
wound  on  9th.  Left  wound  of  upper  eyelid  and  corre- 
sponding wound  of  sclera  above  and  to  nasal  side,  pro- 
lapsed iris,  hypha3ma,  lens  appears  clear  by  oblique 
illumination.  V.  =  P.L.,  good  projection.  Haab  magnet 
negative.  Abscission  of  prolapsed  iris.  ]6tli. — L.V. 
=  hand  movements.  17th.  —  L.,  fair  fundus  reflex,  vitreous 
ha3morrhage  below.  Anterior  disco-annular  ojiacity  of 
lens  (Fig.  o).  Outer  ring  rather  fainter  than  centre. 
This  may  have  been  present  earlier  but  not  noticed 
owing  to  vitreous  opacity.     21st. — Lens  clear. 

(2)  Lient.W — .  Seen  March  17tli,  1916.  Injured  on 
8th  in  a  fall  with  aeroplane.  R.  destroyed.  L.,  con- 
tusion, ha3niorrhage  near  the  optic  disc.  Anterior  disci)- 
aunnlar  lens  ojnirily  very  faintly  seen  (Fig.  3).  V.  =  no 
P.L. 
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(c)    Discoid. 

(1)  rtc.  J—.  Admitted  April  2:Jnl,  1 916.  Shell 
wound  on  21.st.  K.,  slio-lit  fracture  of  outer  wjill  of  oi-])it. 
Sli<^"]it  retinal  concussion  clumges.  24tli. — ]{.,  faint 
anterior  discoid  lots  opacity. 

(2)  Pte.  W—.  Admitted  Marcli  6tli,  1910.  Shell 
wound  on  3rd.  \i.  ruptured.  L.,  contusion.  Anterior 
discoid  lens  opacity.  This  persisted  for  two  days  and  then 
disappeared. 


luth. 


Fiu.  4. 
18th. 


17th. 


Pte.  McM — .  Wounded  April  2nd,  1916.  The  above  figures  show 
the  chanties  seen  in  the  anterior  part  of  each  lens  on  the  dates 
indicated. 

(8)  Fte.  McM—.  Admitted  April  10th,  191G.  Shell 
wound  2nd.  Contusion  both  eyes.  R.,  cornea  clear  and 
bright.  ?  Small  holes  in  iris  down  and  in.  Faint  trace 
of  blood  on  iris.  Anterior  discoid  lens  opacity  with  two 
irregular  clear  patches  (Fig.  4).  Fv., cornea  clear  and  bright. 
Anterior  lens  opacity  more  of  the  annular  type  Both 
pupils  rather  flattened  below.  11th. — Both  opacities  less 
marked.  The  lower  borders  very  faint.  loth. — Centres 
of  opacities  becoming  very  faint.  17tli. — B.,  opacity 
serrated  at  temporal  margin^  incomplete  on  nasal  side. 
26tli. — B.,  nearly  gone,  L.,  very  faint. 

(d)    Doable  discoid. 

(1)    Pte.  R — .     Admitted  April  Tth,  1910.     Shell  wound 
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6tli.  R.,  perforating  wound  of  sclera,  nasal  side.  No 
fundus  reflex.  V.  =  P.L.  Haab  magnet  negative. 
9tli. — Double     anterior     discoid     opacity    in    both    lenses. 


Fia.  5. 


9th. 


18tli. 


Pte.  D — .  Wounded  April  Gth,  J 916.  An  example  of  a  double 
discoid  opacity  as  seen  in  the  anterior  part  of  the  right  lens. 
This  lens  was  rapidly  clearing  upon  his  transfer. 

lltli. — X  ray  negative.  R.,  still  double,  h.,  discoid 
opacity  noio  single.  13tli. — R..  still  double.  L.,  nearly 
clear.      17th. — Both  lenses  clear. 

(2)    Pte  D—.       Admitted  April   8th,  1916.       Shell  or 
bomb  wound  Gth.      Contusion  both  eyes  with  abrasions  of 

Fig.  6. 


</Iri  dodialusii 


ndodialuiis 


Rfn.  P— .     Anterior  lens  opacity  due  to  contusion.     Change  in  the 
opacity  Avas  progressing  in  the  manner  shown. 


ffl 


corneae.  9tli. — R.,  double  anterior  discoid  lens  opacity 
(Fig.  5).  ]8tli. — Still  double  but  outer  ring  fainter. 
IGtli. — Lens  clear. 

(3)  rte.B—.  Admitted  April  LStli,  1916.  Contusion 
left  eye  by  blow  from  a  stone.  15tli. — Double  anterior 
discoid  lens  opacify.       ]6th. — Single  inner   disc.      18th. — 
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Very  iiiiiit  ti-Jicu  of  inu'ijuhir  rcnfral  opurilij  witli   very  fine 
scattered  dots  elsewhere. 

(e)    Siellatc. 

(I)  Hfn,  /'— .  Admitted  Fehriuiry  i3th,  Hi  10.  Shell 
wound  left  lower  eyelid  on  10th.  Small  irido-dialysis  on 
temporal  side.  Po.s-tarior  cortiral  s-tellfde  opacity  of  lens. 
Good  fundus  reflex.  V.  fair.  X  ray  and  llfuib  mii(rnet 
negative.  17th. — Faint  <niterior  lens  striie  radiating  from 
region  of  irido-dialysis  (Fig.  6).     March  1st,  191G. — Stria} 

Fig.  7. 


\nt  -.Lens 
Opacify 


Ani:5yngc/)io 


Hole  in  /r/i  Poit : Len5  Qpacitu 


Lce.-Cpl.  A — .  Simultaneous  anterior  and  i)ostorior  stellate 
opacity  in  the  left  lens.  A  foreign  body  was  removed  from  the 
vitreous  by  the  magnet.  These  opacities  were  increasing  when 
last  seen. 

still  faint  but  more  extensive,  and  an  inner  de)ise  circle  of 
JiODiogeneous  opacity.      Later  England. 

(2)  Lce.-Cpl.  A—.  Admitted  March  2nd,  1910.  Acci- 
dental rifle  grenade  wound.  R., perforating  wound  in  cornea 
below,  hole  in  iris.  Anterior  stellate  lens  opacity  very  faint, 
with  radiating  striae  and  finely  serrated  border  (Fig.  7). 
Posterior  cortical  stellate  opacity.  Vitreous  floaters.  Foreign 
body  removed  from  right  eye  with  Haab  and  small  magnet. 
7th. —  R.  lens  becoming  more  opaque.  Transferred  to 
England. 

(f)  Irregular. 

(3)  Gpl.  B—.  Admitted  September  11th,  1915.  Right 
eye  struck  by  a  fragment  of  ricocliet  bullet  two  days 
before.  Right  pupil  eccentric,  small,  irido-dialysis  above, 
no   evidence   of   perforation.      Faint  anterior  lens  opacity 


ISO 

about 
1  DS. 
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11      o'clock.         ir)tli.— Quiet.      I7tli.— R.V.     with 
L.  =  -1^2.      22nd.— R  V.  =  f.    L.V.  =  -,%. 


Jn  the  cases  here  described  there  are  examples  of  both 
anterior  and  posterior  concussion  opacities.  In  the  rather 
larger  number  included  in  Hudson's  paper  there  is  not 
a  single  example  of  an  anterior  opacity  conforming  to 
Vossius^s  description.  A  large  proportion  of  the  injuries 
were,  however,  of  the  type  of  a  surgical  needling  of 
the   lens.      In    this    operation    the    force   is  applied   in  a 


Lce.-Cpl.  A — .     Enlarged  drawing  of  anterior  opacity  in  Fig.  7. 

different  manner  and  probably  to  a  different  part  of 
the  lens. 

Most  of  the  war  injuries  are  due  either  to  the  impact  of 
a  comparatively  large  foreign  body,  travelling  at  a  low 
velocity,  causing  a  contusion  and  sometimes  an  irido- 
dialysis,  or  to  a  smaller  foreign  body  travelling  at  a  higher 
velocity  and  penetrating  the  globe.  Discoid  or  annular 
opacities  have  been  seen  in  both  classes  of  injury.  In 
several  cases  anterior  and  posterior  opacity  have  been 
coml)ined.  Nothing  has  been  observed  which  might 
indicate  that  Hudson\s  theory  of  the  pathology  of  pos- 
terior traumatic  cataract  is  incorrect. 

The  anterior  form  cannot,  however,  be  explained  alto- 
gether satisfactorily  on  the  theory  of  Vossius,  for  the 
f (allowing  reasons  : 
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(1)  It  is  soinotinies  discoid  instead  of  ;mmiliir. 

(2)  Doublo  forms  liave  been  seen  in  which  the  outer 
circle  is  iniicli  hirf^'cr  in  (li;init'ter  thim  the  thickened 
pupillary  border  of  the  iris. 

(3)  'J^he  circular  form  has  been  seen  to  cliange  to 
the  stellate. 

(4)  In  some  cases  the  opacity  was  originally  stellate. 

(5)  In  several  cases  the  force  was  applied  to  the  side 
of  the  globe  and  not  to  tlie  cornea. 

It  is  very  difficult  to  tind  an  explanation  to  satisfy  all 
these  different  points. 

It  may  be  suggested  that  the  effect  of  the  iris  is  to 
protect  and  not  impress  the  lens.  This  would  especially 
meet  the  cases  of  the  double  annular  opacity,  where  the 
clear  sj)ace  would  correspond  to  the  thick  iris  margin  and 
the  faint  outer  circle  to  the  tliinner  portion  of  the  iris. 
The  suggestion,  however,  does  not  meet  the  last  three 
points. 

The  writing  of  this  note  has  been  done  under  some 
difficu  ties,  as  I  have  not  been  able  to  consult  the  litera- 
ture of  the  subject  with  the  exception  of  the  two  papers 
quoted.  The  notes  liave  often  been  compiled  under  con- 
siderable stress  of  work,  and  in  some  cases  are  incomplete 
owing  to  the  transfer  of  the  patient. 

I  have  to  express  my  sincere  thanks  to  Col.  W.  T. 
Lister,  C.M.G.,  A. M.S.,  Ophthalmic  Consultant  to  the 
Forces  in  France,  for  his  very  kind  advice  and  assist- 
ance; and  to  Lieut. -Col.  S.  G.  Butler,  D.S.O.,  R.A.M.C., 
Commanding  Officer  of  No.  13  Stationary  Hospital,  for 
permission  to  use  the  notes  of  the  cases. 

LlTERATURK. 

(1)  A.  C.  Hudson. — R.L.O.TT.  Report.'i,  vol.  xviii,  part  L 

(2)  Vossius. — Archives  of  OplitJialmology,  November, 
1906. 
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7.   Peripheral  lesions  of  shell  concussion. 

By  J.  Jameson  Evans. 

The   extensive   employment   of  high  explosives   during 
the  present  war  has  been  associated   with  the   appearance 
of    certain    ill-defined    and    variable   nervous    symptoms, 
which  are  included  under  the  designation  of  "shell  shock.^^ 
In    some    of    these    cases    the     special    sense-organs   are 
affected,  some  losing  their  sight,  others  their  smell,  taste, 
speech,  or  hearing  ;  others  may  be  deprived  of  the  use  of 
more  than  one  of  their  special  senses.      Apparently,  there 
is  some  disturbance  of  the  cerebro-spinal  system  in  general 
associated  with  the  loss   of   function  of  the  sense-organs, 
and  the  discussion  of    the   pathology   and   psychology  of 
these    cases    has    already  brought    forth    a    considerable 
literature,  which   one  of  our   most  distinguished  neurolo- 
gists has  stated  will  require   a  "brand   new   dictionary^' 
for  its  proper  appreciation  and  discussion.      It  is  not   my 
intention,  nor  indeed   have   I   the  ability,  to   discuss  the 
question  of  the  psychology  of  "  shell  shock,"  but   rather 
to  examine  the  physical  results  of  high  explosives  on   the 
eye  and  its   adnexa.      I  was  much  interested  to   read  of 
cases  of  loss  of  sight  from  "  shell  shock,"  which  suddenly 
recovered  the   use  of   their   eyes   owing    to   some  intense 
excitement   or  shock,  and   I  have  been    expecting  to  see 
similar  cases  among   the  wounded   who    come    under   my 
care.      So  far,  however,  I  have  not  met  with  a  single  case 
of    complete  blindness    (amaurosis),    either   monocular   or 
binocular.      Amblyopia    of    varying   degrees    has,   on  the 
contrary,  been  a  frequent   symptom  ascribed  to  the  effect 
of  high  explosive  shells. 

Out  of  some  450  ophthalmic  cases  seen  at  the  1st  and 
2nd  ]5irmingham  War  Hospitals,  and  at  the  Birmingham 
and  Midland  Eye  Hos})ital,  I  have  notes  of  fifty  cases  of 
defective  vision  ascribed  to  "  shell  shock."  These  notes 
are  by  no  means  exhaustive  or  complete,  as  no  attempt 
lias  been  made  to  go  into  the  general  nervous  symptoms  ; 
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but,  as  far  as  tlio  ocular  symptoms  are  concerned,  there 
was  no  <i^reat  reason  for  doing  so,  as,  with  few  exceptions, 
the  vision  was  eitlier  definitely  oi-  permanently  lost  from 
gross  organic  lesions,  or  '^  restored"  so  that  the  soldier 
could  be  sent  back  to  duty.  The  treatment  in  all  cases 
was  by  ordinary  therapeutical  or  physical  means,  and  no 
attempt  was  intentionally  made  to  effect  a  cure  by 
suggestive  or  hypnotic  methods. 

The  cases  may  be  roughly  analysed  as  follows  : 

Analysis    of    50    cases    In   which    failure    of    vision    v)as 
ascribed  to  the  Imrstiiig  of  high  explosive  shells. 


Cause  of  the  visual  defect. 

Errors  of  refraction     ..... 
Corneal  lesions  :   Nebulae      .... 

,,  ,,  Keratitis  or  epithelial  dystrophia 

Conjunctivitis     .... 
Irido-dialysis      .... 
Subluxated  lens 
Choroidal  rupture 
Retina  :    Hole  at  tlie  macula 

,,         (?)  Thrombosis  of  the  central  artery 
Optic  nerve  :    Haemorrhage  into  sheath  or  nerve 
Atrophy  .... 

Paralysis  of  the  cervical  sympathetic 
Convergent  strabismus  (alternating  concomitant) 
Old-standing  diseases  (tabes,  cataract,  squint) 
Normal  eyes       ...... 

Doubtful   cases,  probably  malingering,  but  possibly 
hystero-neurasthenia    .  .  .  .  . 


Number  of 
cases. 

18 
5 


1 
1 
2 
2 
1 
1 
2 
1 
1 
3 
1 

6 


It  will  be  observed  that  over  25  per  cent,  of  the  cases 
were  put  right  by  correcting  glasses.  The  corneal  nebulae 
were  probably  the  result  of  injury  by  bits  of  soil  thrown 
into  the  eyes  by  the  force  of  the  explosion.  The  keratitis 
without  breach  of  the  surface  epithelium  is  more  difficult 
of  explanation,  but  it  also  may  be  due  to  injury  by 
particles  blown  up,  or  gas  evolved  by  the  explosive.      The 
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disturbance  of  the  corneal  epithelium  is  peculiar.  It 
appears  crinkled  or  pitted,  and  I  have  not  been  able  to 
decide  whether  the  appearances  are  always  the  same. 
There  is  nothing  peculiar  about  the  conjunctivitis  beyond 
the  fact  that  there  is  little  or  no  discharge^  but  there  is 
often    marked   photophobia    and   blepharospasm,  Avhich  I 

Fig.  9. 


Left  sympathetic  paralysis  with  vaso-uiotor  disturljance  f i-om  "  shell 
shock."     Note  the  beads  of  sweat  on  eyelid  and  lip. 

am  afraid  are  not  always  genuine.  In  two  cases  there 
was  marginal  blepharitis,  which  was  ascribed  to  the  effect 
of  the  gases.  The  irido-dialysis  and  subluxation  of  the 
lens,  in  the  absence  of  any  sign  of  external  injury,  must 
be  ascribed  to  concussion  effects,  unless  we  were  misled 
by  the  histories  given. 

Tlio  same  may  be  said  (^f  choroidal  ruptures  and  holes 
at  the  macula.  'J'hese  men  liad  been  unconscious  for 
some  time  after   tlic    explosion,  and  weve    unable    to    give 
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a  very  definite  account  of  wlnit  Iinitpcncd.  Tlie  case  of 
doubtful  (lironibosis  of  tlio  retinal  arteries  (undei*  tin?  care 
of  iVJ  r.  Hai'rison  Uutlcn-)  in  wliicli  tin;  arteries  were  repre- 
sented by  white  cords,  and  with  extensiv(.'  ]nernorr}i;i«^es 
into  the  retina  and  vitreous,  is  unifjue  in  my  ex|)erience, 
and  J   can  offer  no  explniiation  (jf  its  lutiology. 

Vui.  [hi. 


)ul)luxation  of  Otli  and  7th  cervical  vcrtcbiu',  witli  lateral  inclination  of  tlie  neck 

t(3  the  rit>"ht. 

The  cases  in  whicli  haoniorrhage  into  the  optic  nerve 
and  optic  atrophy  were  diagnosed  sliowod  swc^lling  and 
yellow  discoloration  of  tln^  faci^  when  they  regained 
consciousness.  It  is  ])robable  that  this  was  the  result  of 
being  buried  under  the  displaced  ])ariipet,  the  weight  of 
which  would  produce  t  rauinatic  asphyxia,  and  this  might 
also  be  responsible  for  the  nerve  lesion. 

The    case     of     sympathetic     paralysis     is     exceedingly 
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interesting.  The  liistory  was  a  clear  one  of  air  concussion 
pure  and  simple,  since  he  did  not  lose  consciousness.  He 
presented  on  the  left  side  the  complete  syndrome  of 
enophthalmos,  ptosis,  and  contracted  pupil  which  did  not 
dilate  with  cocain.  The  pupil  reactions  were  normal. 
The  left   side   of   his   face    and  neck  was   cono^ested    and 

Fig.  10. 


r?^,~ 


Left  sympathetic  pariilysis  from  bullet  wound  of  the  neck. 

warm,  and  was  bathed  in  perspiration  (Fig.  9).  The 
slightest  excitement  caused  a  further  increase  of  the 
secretion.  He  is  said  to  have  been  deaf  and  blind  imme- 
diately after  the  shock.  His  head  and  neck  are  inclined 
to  the  right.  His  vision  now  is  R.V.  =  §,  L.V.  -^^' 
Left  field  contracted.  He  remains  ])ractically  in  the 
same  state  after  four  months'  stay  in  hos})ital.  X-ray 
photographs    showed    that    the    lesion    was   a   subluxation 
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ui"  the  Gtli  and  7th  cervical  vertebras  wlioso  transverse 
.  processes  appear  like  small  cervical  ribs  (Fig.  9a).  By 
a  curious  coincidence  I  had  at  the  same  time  another  case 
of  left-sided  cervical  sympatlietic  paralysis  under  my  care. 
This  man  had  a  bullet  wound  of  the  neck  about  the  level 
of  the  lower  part  of  the  thyroid  gland.  He  has  the  saine 
sym{)toms  as  the  ^'  shell  shock  ''  case  without  the  vaso- 
motor disturbance  (Fig.  10).  He  also  had  aphonia,  evi- 
dently from  injury  to  the  recurrent  laryngeal  nerve.  The 
squint  case  was  probably  only  the  manifestation,  through 
exhaustion  or  sliock,  of  a  condition  which  was  previously 
latent. 

The  doubtful  cases  were  all  unwilling  patients,  and  did 
nothing  to  facilitate  the  elucidation  of  their  trouble.  This 
fact  favours  the  dia^fnosis  of  malinoferiny,  althoutrh,  of 
course,  it  does  not  absolutely  exclude  the  possibility  of 
hysteria  or  neurasthenia.  In  only  one  case  were  there 
any  general  symptoms  suggestive  of  neurasthenia.  It  is 
to  be  regretted  that  the  general  symptoms  of  hysteria  and 
neurasthenia  were  not  investigated  to  any  appreciable 
extent,  but  the  fields  of  vision  were  taken  in  a  good  many 
cases.  Contracted  fields  were  exceedingly  prevalent,  but 
they  did  not  appear  to  be  more  common  in  shell  shock 
cases  than  in  cases  which  had  not  been  exposed  to  high 
explosives.  I  was  forced  to  attach  very  little  value  to 
restriction  of  the  visual  fields  as  an  aid  to  diagnosis. 
Much  more  could,  no  doubt,  be  done  to  get  at  the 
root  of  many  of  these  cases,  but  want  of  time,  and 
entire  lack  of  equipment  in  the  military  hospitals,  are 
my  main  excuses  for  the  many  shortcomings  of  tliese 
investigations. 

So  far  as  I  have  been  able  to  ascertain,  "  shell  shock" 
is  not  at  the  present  time  blamed  for  failure  of  sight  as 
often  as  one  might  expect ;  but  it  is  not  unlikely  that  with 
the  soldiers^  increasing  knowledge  of  its  subtle  possibilities, 
it  will  become  a  more  popular  means  of  getting  a  pro- 
longed leave  than,  say,  a  backfire,  a  fall  off  a  'bus,  glare 
of  the  sun,  the  whizzing  of  bullets,  or  typhoid  inoculation. 
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For  this  reason  the  discussion  of  the  symptoms  of  shell 
shock  in  lay  papers,  or  within  hearing  of  patients  in 
hospital,  is  to  be  deprecated. 

I  am  very  conscious  of  the  shortcomings  of  this  paper, 
but  it  expresses  my  personal  experience  of  these  cases, 
and,  as  far  as  that  goes,  it  seems  to  me  that  as  a  rule 
the  ocular  symptoms  of  shell  shock  are  generally  due  to 
peripheral  lesions  rather  than  to  commotio  cerebri  or 
psychic  trauma  ;  but  further  experience  may  quite  possibly 
lead  me  to  change  m}^  opinion. 


I 


8.    The  treatment  of  large   traumatic   hpemorrhages  of  the 

vitreous. 

By  Arthuu  W.  Ormond. 

^Iy  purpose  in  bringing  this  subject  forward  is  to 
direct  your  attention  to  the  problem  of  the  absorption  of 
blood,  and  to  endeavour  to  obtain  the  views  of  those  of 
you  who  have  thought  on  this  point  and  who  have  had 
experience  in  dealing  with  the  subject. 

AVith  regard  to  vitreous  haemorrhage,  as  far  as  litera-  « 
ture  treats  it,  it  does  so  from  an  aetiological  standpoint, 
and  is  mainly  concerned  with  the  cases  of  retinal  and 
vitreous  haemorrhages  as  the  result  of  pathological  con- 
ditions, such  as  Bright^s  disease,  arterio-sclerosis,  etc.,  or  -t 
else  in  those  cases  of  recurrent  haemorrhage  into  the  ^ 
vitreous  found  in  young  adults. 

A  considerable  number  of  injuries  to  the  inner  vascular 
structures  of  the  eye  have  occurred  during  this  war, 
resulting  in  large  haemorrhages  into  the  vitreous  chamber. 
We  have,  however,  in  these  military  cases  no  pathological 
factor  to  distract  our  attention  from  the  one  simple  point, 
viz.  how  to  effect  an  influence  on  a  mass  of  blood,  not, 
of  course,  large  in  a  relative  sense,  but  very  large  in 
relation  to  the  size  of  the  cavity  involved,  as  the  whole 
vitreous   chamber  seems    sometimes   quite   full   of  blood. 
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The  8ctioloo;ical  factor  is,  of  course,  traumatic,  and  for  the 
rest  we  liavo  hoaltliy  ocuhir  tissues  to  deal  with. 

If  we  could  discover  any  means  by  which  these 
ha)morrhages  could  be  rapidly  and  entirely  absorbed,  we 
might  secure  some  greater  visual  power  for  the  patient 
than  if  we  left  the  condition  quite  alone  to  coagulate  and 
become  organised.  That  blood  is  absorbed  is  not  in 
dispute,  but  tlie  exact  means  by  which  this  can  be  brought 
about  is,  to  some  extent,  a  matter  of  controversy,  according 
to  whether  you  view  the  subject  from  an  entirely  physical 
standpoint  or  from  the  vital istic  ;  and  until  some  agree- 
ment is  arrived  at  as  to  the  real  method  by  which  absorp- 
tion is  induced,  you  cannot  influence  satisfactorily  and 
completely  the  procedure.  Fluid  exudations  are,  no 
doubt,  removed  by  the  lymphatics  and  blood-vessels,  but 
the  process  by  which  the  solid  portions  of  the  blood  are 
got  rid  of  is  more  difficult  to  follow\ 

Blood  is  not  absorbed  as  such,  it  is  changed ;  and  when 
in  the  vitreous  chamber  it  is  thrown  out  in  quantity,  some 
of  it,  no  doubt,  undergoes  coagulation.  It  is  probable 
that  when  after  some  months  one  can  see  a  red  fluid 
present  in  the  vitreous,  that  it  is  really  a  mixture  of 
serum  and  haemoglobin,  and  that  around  this  fluid  mass 
there  is  some  solid  coagulated  clot  in  which  fibrosis  has 
more  or  less  taken  place.  The  solid  portions  are  probably 
destroyed  and  carried  away  by  leucocytes,  as,  after  severe 
haemorrhage  has  taken  place,  a  leucocytosis  is  often  seen 
which  may  be  well  marked  ;  the  fluid  part  of  the  blood  is 
absorbed  by  the  lymphatics  and  blood-vessels.  It  must 
be  allowed  that  absorption  of  some  of  the  fluid  is  brought 
about  in  a  physical  and  mechanical  way,  part  draining 
away  by  the  lymphatics,  and  part  passing  directly  into 
blood-vessels.  Starling  and  Tubby  found  on  injecting 
colouring  matter  into  the  peritoneal  cavity,  that  in  about 
twelve  experiments  the  colouring  matter  ap])eared  earlier 
in  the  urine  than  in  the  lymph  which  flowed  from  the 
thoracic  duct  ;  consequently,  in  the  case  of  collections  of 
fluid  in  the  serous  cavities,  there  is  reason  to  believe  that 
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the  blood-vessels  play  a  greater  part  than  the  lymphatics. 
All  varieties  of  fluid  are  not  absorbed  at  the  same  rate  ; 
watery  solutions  of  crystalloids  are  absorbed  with  mucli 
greater  rapidity  than  fluids  containing  proteid ;  in  fact, 
pathological  exudations  in  the  serous  cavities,  if  they 
contain  a  considerable  amount  of  proteid,  are  often 
absorbed  with  extreme  slowness  or  not  at  all. 

^J^he  question  I  should  like  discussed  is :  Can  we 
influence  the  absorption  of  blood  by  either  mechanical 
or  chemical  means  ?  And  further,  can  we,  by  delaying 
coagulation,  prevent  the  formation  of  solid  masses,  the 
absorption  of  which  is  acknowledged  to  be  difficult,  if  not 
impossible  ? 

Vitreous  haemorrhages  are  due  in  most  cases,  when 
resulting  from  gunshot  wounds,  etc.,  to  rupture  of  the 
retinal  vessels,  or  the  vessels  of  the  uveal  tract,  the 
tissues  themselves  being  in  a  healthy  and  normal  con- 
dition previous  to  the  traumatism.  In  my  work  at  the 
Second  London  Greneral  Hospital  I  have  had  very  many 
cases  in  which  the  vitreous  chamber  has  been  occupied  by 
a  large  mass  of  blood.  In  all  instances  where  the  pupil 
is  active  I  have  attempted  treatment,  and  the  results  in 
some  cases  have  been  gratifying.  Where  the  results 
have  been  disappointing,  have  been  where  we  have  found 
subsequently  that  large  ruptures  of  the  choroid  and 
retina  were  present. 

In  examining  these  cases  of  extensive  vitreous  opacity, 
is  is  often  found  that  the  whole  of  the  chamber  in  front 
of  the  lens  is  quite  clear,  the  haemorrhage  appearing  to  be 
confined  to  the  vitreous  chamber.  From  that  we  may 
argue  that  the  blood  is  probably  not  in  a  fluid  state  but 
that  it  is  confined  within  the  structures  separating  off 
the  anterior  from  the  vitreous  chamber,  the  periphery  of 
which  after  a  time  becomes  clearer,  and  one  is  able  to 
obtain  a  dull  red  reflex  which  increases  in  extent  as  time 
goes  on ;  but  there  always  seems  to  be  a  much  denser 
area  below,  and  also,  1  think,  in  many  cases  a  certain 
amount  of   blood  is  attached   to  the  posterior  surface   of 
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tlio  lens  at  its  posterior  pole  and  at  its  lower  pint.  Tlio 
cleared  area  extends  itself,  and,  in  many  instances,  the 
patient's  vision  improves  sufficiently  for  liini  to  see  objects 
below  liim,  and,  by  tlirowin<r  his  head  back,  he  is  able  to 
get  qnite  a  considerable  held  of  vision,  but  things  set 
immediately  in  front  and  aV)ove  him  remain  obscured.  If 
now  the  ;i mount  of  blood  is  considerable,  organisation 
seems  to  take  ])hu'e  i\\\d  the  ocular  reflex  changes  to  a 
dense  white  soft  mass  which  is  (piite  impervious  to  light  ; 
this  later  causes  some  shrinking  of  the  eye,  and,  subse- 
quently, may  render  the  organ  absolutely  useless  for  visual 
purposes. 

Can  we  prevent  this,  or,  if  we  cannot  prevent  it,  can 
we  diminish  the  amount  of  this  organised  tissue  formation  ? 
Can  we  increase  the  amount  which  is  absorbed  ?  In  fact, 
can  we  in  any  way  influence  the  condition  ?  If  the  eye 
is  left  entirely  alone,  small  quantities  of  blood  will  absorb 
without  any  treatment  at  all  ;  on  the  other  hand,  large 
vitreous  ha)morrhages  undoubtedly  do  become  organised, 
shrink  and  ruin  the  sight.  These  are  the  points  upon 
which  I  think  we  should  concentrate,  and  for  which  I 
should  like  to  find  some  more  definite  solution. 

As  far  as  one  can  ascertain,  the  steps  by  which  blood 
is  absorbed  follow  this  sequence  :  first,  the  fluid  part  is 
carried  away  by  the  lymphatics  and  blood-vessels  ;  second, 
the  solid  constituents  are  removed  by  leucocytes,  the  red 
blood-corpuscles  are  destroyed  and  assimilated,  the  blood 
pigment  being  found  subsequently  in  the  surrounding 
tissue  and  in  the  lymphatic  glands  ;  and,  lastly,  the 
fibrinous  coagulation  remaim'ng  is  invaded  by  fibroblasts 
which  gradually  convert  the  residue  into  fibrous  tissue, 
which  by  its  contraction  further  diminishes  the  volume  of 
the  exuded  mass. 

The  means  I  have  used  to  influence  this  condition  are 
best  tabulated  thus  :  (1)  Massage.  (2)  lonisation.  (3) 
Subconjunctival  injections.  (4)  Removal  of  some  of  the 
fluid  and  its  substitution  by  normal  saline.  (5)  Fibro- 
lysin.      (6)    Dionine.      (7)    Pot.  iodidi.      (8)    Radium. 
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(1)  Ma^'b-age. — I  luive,  I  think,  come  to  the  conclusion 
that  mechanical  means  are  the  most  hopeful. 

The  effect  of  early  massage  of  fractures,  a  proceeding 
whicli  was  new  in  my  student  days^  and  which,  as  house 
surgeon  to  Sir  Henry  Howse,  I  used  to  practise,  recurred 
to  my  mind  as  likely  to  be  helpful,  and  I  have  received 
much  valuable  assistance  from  the  massage  department 
in  treating  these  cases.  Smoothing  movements  of  the 
lids  from  the  middle  line  outwards,  both  through  the  upper 
and  lower  lids,  and  direct  gentle  pressure  on  the  globe 
through  the  lids,  combined  with  rapid  vibratory  oscilla- 
tions of  the  globe  by  the  fingers,  are  the  movements  most 
in  use. 

Simple  massage,  vibratory  or  pressure  massage,  all  act 
by  mechanically  assisting  the  lymph  and  vascular  circula- 
tion, the  fluids  are  moved,  thus  the  interchange  normally 
occurring  in  the  eye  is  increased  in  rapidity  ;  this  leads 
to  an  increase  in  the  absorption  of  the  fluid  parts  of  the 
extravasated  blood,  and  also  to  an  increase  in  the  number 
of  leucocytes  coming  to  the  organ,  so  assisting  the  destruc- 
tion and  removal  of  the  solid  parts. 

(2)  lonisation. — It  is  difficult  to  decide  exactl}^  what 
effect,  if  any,  ionic  medication  can  have  until  we  are  quite 
sure  that  the  condition  is  influenced  by  some  drug  or  by 
some  mechanical  agent.  I  have  used  iodide  of  potassium 
with  the  idea  that  iodine  would  be  beneficial  :  but  it  is 
quite  probable  that  iodide  of  potassium  only  acts  by 
general  effect  and  not  by  local  means,  and  it  is  its  influ- 
ence upon  the  secretion  of  the  thyroid  rather  than  upon 
any  local  action  that  the  benefits  from  the  use  of  this  drug 
are  obtained.  Dr.  Tredell,  who  has  kindly  carried  out  the 
treatment  of  many  of  these  cases  for  me  by  means  of 
ionic  medication,  has  sent  me  the  following  statement  of 
his  methods :  ''  In  giving  ionisation  to  the  eye,  a  pad 
about  an  inch  sfjuare,  made  up  of  sixteen  thicknesses  of 
lint,  was  soaked  in  a,  I  per  cent,  solution  of  the  drug  which 
was  to  be  driven  in.  Tlie  eye  to  be  treated  was  closed, 
and    the    ))a(l    held    against    it    by  the   ])atient  himself  by 
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means  of  a  metal  electrode  mounted  in  a  wooden  handle 
"wliicli  was  connected  with  a  battery.  A  larj^er  pad  was 
placed  on  tlio  back  of  the  neck  or  arm  and  formed  the 
indifTorent  electrode.  The  current  was  then  turned  on 
and  gradually  increased  until  the  milliamperometer  re- 
gistered 3'4  or  occasionally  5  milliamperes.  The  treat- 
ment was  continued  for  fifteen  to  twent}'' minutes  and  then 
the  current  was  gradually  turned  off.  The  drugs  used 
were  quinine  (driven  in  under  the  anode),  iodine  (driven 
in  under  the  cathode),  and  occasionally  chlorine.  The 
treatment  was  given  three  times  a  week,  and  as  a  rule 
was  combined  with  massage.  The  patients  complained  of 
no  discomfort." 

1  think  that  ionisation  has  certainly  been  of  value,  but 
I  rather  suspect  that  its  use  is  the  result  of  a  general 
action  rather  than  of  a  local  one. 

(3)  Suh conjunctival  injections. — The  action  of  subcon- 
junctival injections  has  been  theoretically  explained  on 
physiological  grounds. 

According  to  Wessely  they  act  by  reflexly  producing 
an  intra-ocular  vaso-dilatation. 

Darier  gives  the  following  sequence  of  events  as  follow- 
ing subconjunctival  injection. —  (1)  At  first  there  ensues 
local  irritation,  due  to  removal  of  the  aqueous  humour 
through  the  canal  of  Schlemm  and  the  spaces  of  Fontana 
from  anisotonicity  of  the  fluid.  (2)  This  irritation,  more- 
over, sets  up  hyperaemia  of  the  ciliary  body,  and  subse- 
quently fresh  secretion  of  aqueous  humour  rich  in  albumin 
and  antibodies.  (3)  An  isotonic  equilibrium  is  thereby 
brought  about  which  allows  of  the  absorption  of  some  of 
the  substances  injected  which  then  act  locally,  according 
to  their  individual  pharmacodynamic  properties,  as  anaes- 
thetics, mydriatics,  lymphagogues,  antiseptics,  etc. 

I  have  used  subconjunctival  injections  of  normal  saline 
solutions  in  many  of  my  cases  ;  one  injection  following 
another  at  varying  intervals  according  to  the  amount  of 
reaction  produced  ;  usually  they  were  able  to  be  given 
•every  two  or  three  days.      If   improvement  occurred  they 
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were  continued  ;  but  if  after  ten  or  twelve  injections  no 
improvement  was  remarked,  they  were  discontinued.  As 
I  did  not  use  anything  except  the  salt  solution,  and  never 
dissolved  any  drugs  in  it,  tlie  improvement  obtained  was 
due  simply  to  the  physiological  eifect  of  increasing  the  local 
blood  supply.  If  this  effect  does  not  produce  an  accelera- 
tion of  the  Ij'mphatic  flow,  or  an  afilux  of  leucocytes,  it  is 
difficult  to  explain  the  improvement  obtained.  But  ac- 
cording to  Wessely,  as  quoted  by  Darier,  its  action  is 
reflex  upon  tlie  vessels  of  the  ciliary  body,  which  become 
diluted  and  allow  of  the  transudation  of  a  greater  quantity 
of  albumin,  and  consequently  of  antibodies  of  the  most 
various  kinds.  If  this  is  so,  subconjunctival  injections  are- 
only  likely  to  be  of  use  in  chronic  infective  processes,  and 
not  as  an  aid  to  the  absorption  of  an  inert  mass  such  as 
blood.  As  I  think,  however,  that  subconjunctival  injec- 
tions have  been  useful,  I  am  inclined  to  attribute  the 
utilit)^  to  mechanical  causes  only. 

(4)  Removal  of  some  of  tlie  fluid  and  its  suhstihUion  by 
normal  saline. — Following  some  experiments  published  by 
Elschnig,  of  Vienna,  I  have  attempted  in  two  instances 
to  obtain  some  benefit  by  removing  from  the  vitreous 
chamber  a  small  quantity  of  the  blood-stained  fluid  and 
injecting  a  corresponding  amount  of  1  per  cent,  solution 
of  hirudin  in  salt  solution,  the  idea  being  that  the  hirudin 
would  diminish  the  coagulability  of  the  remaining  fluid  and 
so  enable  absorption  to  go  on  longer.  In  both  cases 
that  I  experimented  on,  the  eyes  were  practically  blind 
and  the  vitreous  chamber  full  of  blood  in  a  semi-fluid 
condition.  I  removed  half  a  cubic  centimetre  and  in- 
jected half  a  cubic  centimetre  of  salt  solution ;  the  pain 
and  chemosis  following  within  a  few  hours  made  it  evident 
that  very  much  smaller  quantities  would  have  to  be 
removed  and  inserted  to  make  the  treatment  possible 
without  serious  risk  of  producing  permanent  inflammatory 
changes.  "^J'he  inflammatory  signs,  however,  subsided 
without  any  marked  organic  changes  being  noticed,  but 
the  improvement  I  obtained  was  not  marked.      Of  course. 
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two  cases  nvv  iioi.  siiflicioiit  evidence  on  wliicli  to  make  a 
final  and  deliiiite  decision,  and  J  think  tliat  if  1  should, 
attempt  it  on  a  suitable  case  attain  I  should  he  content 
with  removing-  only  a  few  drops,  as  by  that  means  the 
reaction  would,  perhaps,  l)e  very  miu'h  less;  aItliou<^h  i 
think  that  even  this  would  pi-ol)ably  result  in  a  consider- 
able amount  ot"  pain  being  experienced  by  tlie  patient, 
and  I  am  not  ])rejudiced  favourably  towards  this  method 
of  treatment,  in  spite  of  the  Viennese  recommendation. 

(5)  Fibroli/.nn. — The  only  fact  which  seems  to  have 
been  ascertained  with  regard  to  allyl-sulpho-urea  or 
tliiosinamine  is,  that  it  produced  a  great  excess  of  leuco- 
cytes in  the  blood.  This  one  fact,  however,  sliould  make 
fibrolysin  a  useful  aid  in  treating  these  cases  of  vitreous 
hfomorrhage,  because,  undoubtedly,  the  way  in  which  the 
solid  particles  present  in  the  extravasated  blood  are  re- 
moved is  by  their  ingestion  ;  and  not  infrequently  after 
extensive  haemorrhage  blood  pigment  has  been  found  in 
the  lymphatic  glands,  and  also  in  the  synovial  membranes 
where  the  haemorrhage  has  been  into  joints.  We  may 
take  it  as  proved  that  the  blood  corpuscles  are  destroyed,, 
and  the  blood  pigment  carried  away  by  leucocytes ;  there- 
fore anything  that  will  increase  the  number  of  these 
scavengers  will  assist  in  the  removal  of  the  refuse.  As  a 
result  of  the  presence  of  extravasated  blood  within  the 
eye,  a  slight  amount  of  irritation  is  set  up  in  the  sur- 
rounding tissues  ;  this,  no  doubt,  leads  to  an  increase  in 
vascularisation  in  the  surrounding  tissues,  leucocytes- 
wander  out  from  the  vessels,  absorb  some  of  the  fluid, 
become  swollen  up  and  degenerate  ;  the  pigment  itself 
proliferates,  so  that  we  often  see  diffuse  pigmentation  of 
the  tunics  remaining  after  the  haamorrhage  has  disappeared. 
It  is  seldom,  however,  that  the  inflammation  of  these  cases 
becomes  sufficiently  great  to  show  any  marked  iritis,  and 
any  extra  irritation  of  the  globe  is  to  be  avoided  at  all 
costs,  because  it  would  probably  produce  further  changes 
in  the  blood-clot,  and  lead  to  an  increased  number  of  fibro- 
blasts being  present,  thus  accentuating  organisation. 
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(6)  Dionine. — Dionine  when  applied  to  the  conjunctiva 
produces  a  burning  sensation  followed  by  lacrymation  and 
line  injection  of  the  vessels,  often  combined  with  diminished 
sensitiveness.  On  the  ocular  conjunctiva  a  fine  web  of 
lymphatic  vessels  becomes  visible,  and  is  gradually 
swallowed  up  by  a  more  or  less  strongly  developed 
chemosis,  which  often  covers  the  corneal  limbus  by  a 
sausage-shaped  swelling  ;  the  lids  swell  to  such  an  extent 
that  they  cannot  be  opened.  This  state  reaches  its 
maximum  in  about  half  an  hour,  when  the  oedema  gradu- 
ally lessens,  to  disappear  in  three,  six,  or  even  twelve 
hours.  Luniewski  injected  some  finely  ground  Indian 
ink  into  the  vitreous  of  both  eyes  of  a  dog,  and  applied 
dionine  to  the  conjunctiva  of  one  eye  only;  forty  minutes 
afterwards  the  dog  was  killed,  and  both  eyes  hardened  in 
4  per  cent,  formalin.  It  was  found  for  the  dionised  eye  : 
(a)  That  the  current  which  carried  the  ink  particles  was 
quicker  and  stronger.  {h)  A  venous  stasis  was  found. 
(c)  The  lymph  stomata  were  widened.  {d)  The  lymph 
-circulation  in  the  anterior  and  posterior  lymphatics  was 
increased  and  accelerated.  The  interpretation  of  these 
facts  is  that  there  is  an  increase  of  lymph  flow.  Dionine, 
therefore,  is  a  lymphagogue,  and  as  such  is  capable  of 
increasing  interchange  between  the  tissues;  and  for  that 
reason  may  have,  and  probably  has,  some  value  in  in- 
creasing absorption. 

(7)  Pot.  iodidi, — It  is  almost  an  axiom  of  medical 
therapeutics  that  iodide  of  potassium  is  an  absorbent. 
When,  however,  one  begins  to  investigate  this  statement, 
one  finds  very  little  experimental  evidence  to  support  it, 
and  likewise  a  rather  vague  idea  as  to  what  it  exactly 
means. 

Taken  strictly,  it  should  mean  that  pathological  exuda- 
tions, thickenings,  and  newly-formed  connective  tissue  are 
affected  by  the  taking  of  this  drug,  and  that  its  use  results 
in  a  lessening  or  a  disappearance  of  the  superfluous 
substances. 

How   it  acts,  what  is  the   exact  way  in  which  the  salt 
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produces  this  effect,  is   not  explained,  or  the  (explanation 
is  unconvincing. 

Kl.  is  said  to  he  decomposed  in  tlie  stomach  and  a 
sodium  salt  and  an  alhuminate  formed  ;  these  are  absorbed 
into  the  blood  with  ]-emarkable  rapidity  and  may  }jo 
recovered  from  all  the  tissues,  especially  the  secreting 
glands.  Iodine  accelerates  the  metabolism  of  the  plasma 
rather  than  of  the  tissue  elements  themselves. 

Kl.  certainly  influences  among  other  glands  thyroid 
secretion,  and  thyroid  extract  has  a  wonderful  effect  on 
young  connective  tissue. 

The  results  seen  in  myxcedema  and  cretinism  of  full 
doses  of  Kl.  are  due  probably  to  the  stimulation  of  the 
thyroid  secretion  resulting  from  the  absorption  of  the 
iodine  in  this  salt. 

It  is  possible  that  the  iodine  present  combines  with  the 
albuminous  material  in  the  blood-clot  and  forms  a  soluble 
albuminate  which  is  capable  of  being  absorbed  ;  its  use 
on  account  of  its  supposed  absorbent  properties  is  so- 
ancient  that  we  must  allow  that  it  is  probably  of  value,, 
although  we  are  not  in  a  position  to  say  exactly  how  it 
acts. 

(8)  The  effect  of  radium  on  bloody. — The  action  of  radium 
upon  some  of  the  main  constituents  of  normal  blood  has 
been  the  subject  of  research  Avork  by  Drs.  Chambers  and 
Russ.  They  conducted  experiments  with  a  view  to 
determine  the  effect  of  the  different  radiations  of  radium,, 
and  came  to  the  conclusion  that  the  beta  and  gamma 
rays,  almost  without  exception,  had  no  effect  at  all,  but 
that  the  alpha  rays  had  a  ha3molitic  action  on  red  blood 
corpuscles,  the  ha9moglobin  being  gradually  released  from 
the  corpuscles  and  oxy-luumoglobin  converted  into 
methiemoglobin  ;  also  the  white  corpuscles  degenerated 
under  its  influence,  and  in  certain  experiments  the  leuco- 
cytes appeared  to  move  away  from  the  area  that  was  being 
influenced  by  the  rays.  Radium  apparently  has  no 
selective  activity,  the  difference  in  effect  on  different  cells 
depending  uj^on  the  vai-ying   powcr.s   ot*    rcsi.-^rjince   offered 
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l)y  the  tissues,  and  it  is  probable  that  epithelial  cells,  being 
more  highly  differentiated  and  developed,  would  have  less 
resisting  power  than  the  less  differentiated  connective 
tissue  cells.  From  this  it  seems  to  me  fairly  clear  that  in 
using  radium  for  the  purposes  of  destroying  fibroblastic 
cells  present  in  organising  blood-clot,  we  must  be  very 
careful  that'  we  do  not  prejudice  the  cells  of  the  corneal 
epithelium  or  the  much  more  highly  developed  cells  of  the 
retina.  I  doubt  very  niuch  if  radium,  on  theoretical 
grounds,  is  likely  to  be  of  great  value  in  these  large 
haemorrhages  in  the  vitreous  chamber,  for  it  is  obvious 
that  any  strength  of  alpha  rays  sufficient  to  destroy  the 
newly  formed  connective  tissue  cells  present  in  the 
orsfanisino-  clot  would  at  the  same  time  be  sufficient  to 
destroy  the  more  delicate  cells  ])resent  in  the  retina  and 
in  other  parts  of  the  eye.  '^J'he  effect  of  exposing  the  eye 
to  radium  for  a  long  period  is  to  produce  a  decided 
inflammation  of  the  conjunctiva,  and  if  this  were  con- 
tinued presumably  the  cornea,  sclera,  and  tissues  inside  the 
globe  would  participate  ;  but  in  the  cases  in  which  I  have 
tried  it  I  am  not  sure  that  when  one  has  pushed  the  treat- 
ment to  the  extent  of  producing  a  superficial  inflammation, 
one  has  even  then  obtained  any  appreciable  effect  upon 
the  structures  within  the  sclera.  On  theoretical  grounds, 
therefore,  one  is  not  at  all  hopeful  that  radium  is  likely 
to  produce  any  very  satisfactory  results  ;  but  I  see  no 
reason  why  it  should  not  be  tried,  as  theory  and  practice 
do  not  always  coincide,  and  so  long  as  care  is  taken  the 
effect  is  more  likely  to  be  negative  than  to  be  positive  and 
harmful,  and  some  benefit  may  still  declare  itself.  As 
radium  has  a  haemostatic  action,  there  is  no  objection  to 
using  it  in  the  earliest  stages,  as  soon  after  the  injury  as 
possible,  and  perhaps  it  is  at  that  time  when  some  benefit 
might  be  obtained  ;  also  the  destruction  of  the  red  blood 
cells  would  in  all  probability  render  the  blood  more 
capable  of  absorption.  In  the  late  stages,  however,  when 
orgjinisation  lias  commenced,  radium  may  prove  of  value 
in  ))reveiiting  the  fibroblastic  cells  from  entering  the  miiss 
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and    so    delay  clotting,  leaving   tlio   blood    still  fluid,  and 
consequently  more  captible  oF  absorption. 

Koster,  at  the  Jnternational  Congress  of  Medicine,  stated 
that  lie  bad  obtained  improvement  in  cases  of  vitreous 
haMHorrbage  by  means  of  radium,  and  bad  found  that 
radium  bad  a  luLMuostatic  action,  so  that  be  was  able  to 
use  it  in  (juite  tbe  early  stages. 

Jn  conclusion,  I  sbould  bo  extremely  glad  it"  any 
member  of  tbe  Congress  would,  in  discussing  this  matter, 
furnish  us  with  any  ideas  which  may  have  occurred  to  him 
as  to  the  cfiicacy  of  these  or  any  other  means  he  may  have 
tried  in  influencing  the  absorption  of  blood  in  the  vitreous 
chamber.  Owing  to  the  difficulties  of  the  subject,  and  to 
the  small  amount  of  time  at  one's  disposal  for  carrying 
out  any  scientific  investigation,  I  can  only  give  a  general 
impression  of  my  results.  Undoubtedly,  in  some  instances 
haemorrhage  disappears  entirely  from  the  vitreous  and 
from  the  retina  in  these  traumatic  cases  ;  but  as  every 
case  has  been  treated  in  some  way  or  another,  it  is  diffi- 
cult to  be  sure  how  much  the  result  has  been  effected  by 
the  treatment,  because  in  some  instances  in  which  the 
same  treatment  has  been  applied,  very  little  improvement 
lias  taken  plac(?  before  organisation  of  the  blood-clot  has 
supervened. 

Why  some  cases  should  show  so  much  improvement, 
and  others  so  little,  is  not  to  my  mind  c[uite  clear.  Whether 
it  is  due  solely  to  the  quantity  of  blood,  or  to  the  extent 
of  the  rupture,  or  its  position,  I  am  uncertain  ;  at  the 
same  time  I  feel  convinced  that  in  some  of  the  cases 
treatment  has  been  beneficial.  With  the  exception  of  the 
indirect  action  of  iodine,  it  is  not  clear  to  me  that  we  have 
any  drug  the  presence  of  which  undoubtedly  benefits 
absorption  ;  massage,  ionisation,  subconjunctival  injections 
of  dionine  owe  their  benehcial  effect  entirely,  in  my 
opinion,  to  mechanical  causes.  The  removal  of  fluid,  and 
its  substitution  by  normal  saline  and  radium,  are,  I  think, 
of  very  doubtful  benefit.  Fibrolysin,  possibly,  by  the 
production   of    the    leucocytosis,    may   influence    matters  ; 
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but   I   think  that   mechanical   treatment   is   not  only  the- 
safest,  but  also  the  one  most  hopeful  for  the  future. 

The  President  regarded  this  paper  as  excessively 
interesting.  All  members  must  have  been  brought  face 
to  face  with  these  vitreous  haemorrhages,  and  had  tried 
nearly  everything  suggested  by  Capt.  Ormond.  The 
great  trouble  was  the  presence  of  the  large  clots  in  the 
vitreous,  the  clotting  being  greater  in  the  vitreous  than 
in  the  aqueous.  He  would  like  to  hear  from  the  author 
whether  he  found  it  more  difficult  to  absorb  the  blood 
when  the  tension  was  increased.  In  the  presence  of 
blood  in  serous  cavities,  especially  the  pleura,  a  puncture 
in  the  latter  often  cured  the  ha3mothorax  by  immediate 
absorption  of  the  blood  owing  to  relief  of  tension. 

Mr."  Adams  said  there  was  one  form  of  treatment  which 
he  had  tried,  but  which  had  not  been  mentioned.  He 
had  not,  however,  employed  it  in  enough  cases  yet  to 
declare  that  it  always  had  a  beneficial  influence,  though 
he  believed  it  had.  He  referred  to  the  continuous 
application  of  heat.  He  applied  it  by  means  of  anti- 
phlogistine,  or  similar  preparation,  on  gauze.  It  was 
changed  every  four  hours,  and  the  plaster  kept  quite  hot,, 
with  a  pad  of  wool  over  it,  during  that  time.  He  had 
treated  cases  with  it  for  three  weeks  on  end,  after  which 
he  omitted  it.  It  seemed  to  have  a  beneficial  effect  on 
the  absorption  of  haemorrhages  in  the  vitreous.  If  others 
had  tried  it,  perhaps  they  would  state  their  experience, 
or,  if  not,  might  think  it  worthy  of  a  trial. 

Mr.  BiCKEKTON  (Liverpool)  said  that  in  the  case  he 
mentioned  on  the  previous  day,  when  he  did  scleral 
])UHcture  for  detachment  of  the  retina,  and  the  vitreous 
was  as  full  of  blood  as  it  could  be,  after  six  months  in 
the  recumbent  posture  the  whole  of  the  blood  in  the 
vitreous  disappeared,  and  the  patient  again  had  good 
vision.  The  tension  of  the  eye  on  the  day  afterwards, 
and  for  some  little  time,  was  up  a  little.  All  that  patient 
liad    during    that    time  was    iodide  of"    ])()tassiuni,   and   he 
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seemed  to  tliink  it  did  liiiii  t^ood.  Wlicu  lie  last  saw  the 
patient,  two  or  tliree  months  ago,  tliere  was  only  remaining 
the  faintest  cobweb  appearance. 

Mr.  G.  W.  TiiOMi'SON  said  tliat,  in  civil  practice,  he  had' 
had  experience  with  an  old  lady,  aet.  77  years,  wlio  had 
a  largo  vitreous  haMnorrliago  wliicli  completely  obscured 
the  details  of  the  fundus,  and  the  vision  was  reduced  to 
the  perception  of  fingers.  He  kept  her  in  bed  and 
administered  thyroid,  and  in  less  than  six  weeks  she  was 
able  to  read  ^,  and  the  haemorrhage  had  absolutely 
cleared  up,  though  perhaps  the  vitreous  showed  some 
slight  staining.  Another,lady  had  recurrent  ha3morrhages 
in  the  vitreous  for  the  first  few  years  of  her  life,  but  they 
always  cleared  up.  On  the  last  occasion  he  gave  her 
iodide  of  potassium  for  two  months,  but  without  any 
appreciable  effect.  He  then  put  her  on  thyroid  extract, 
and  the  condition  began  to  clear  up.  He  therefore 
inclined  towards  using  thyroid  three  times  a  day  in  those 
cases.  Someone  in  the  North  of  England  seven  or  eight 
years  ago  described  the  case  of  a  man  who  had  haemor- 
rhage in  the  vitreous,  and  after  most  other  remedies  were 
tried  and  found  wanting,  he  got  equally  remarkable 
results  with  thyroid. 

Dr.  Hill  Griffith  said  Capt.  Ormond  had  mentioned 
so  many  ways  of  treating  the  condition  that  he  would  like 
to  ask  him  whether  he  had  tried  another,  and  Mr.  Adams 
had  already  referred  to  an  additional  one.  He  alluded 
to  tapping  the  anterior  chamber,  and,  if  necessary,  opening 
it  up  every  second  or  third  day  afterwards.  By  that 
means  there  was  brought  about  a  more  rapid  interchange 
of  fluids  out  of  the  eye.  It  would  be  a  long  time  before 
a  strong  opinion  was  formed  as  to  the  merits  of  the  rival 
methods. 

Capt.  Ormond,  in  reply,  said  increase  of  tension  did 
diminish  the  absorptive  power,  but  in  many  cases  the 
tension  was  not  high  but  low.  Tap])ing  the  anterior 
chamber  would,  no  doubt,  bo  valuable,  as  from  that  pro- 
cedure   there    was    a     nKH'liaiiical    idVect    as    well    as    the- 
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reduction  of  tension.  Ho  liad  come  to  the  conchision 
that  massage  and  nianipidations  generally  were  beneficial, 
and  he  did  not  think  there  was  any  drug,  except  iodide 
of  ])otassium,  which  was  supposed  to  act  on  the  thyroid, 
which  did  good.  Iodide  of  potassium  stimulated  the 
thyroid  secretion  indirectly.  He  had  not  used  thyroid 
extract  directly  in  these  cases,  because,  as  a  rule,  they  had 
good  blood-pressure.  With  regard  to  heat,  he  had  used 
that  for  inflammations,  and  it  might  be  worth  trying  it  in 
this  condition,  as  Capt.  Adams  suggested. 


9.   A  case  of  rupture  of  the  eyeball  folloiced  by 
disajjpearance  of  the  ins. 

By  Sydney  Stephenson. 

History. — Mabel  K — ,  ast.  40  years,  was  admitted  as  an 
in-patient  to  the  King  Edward  Memorial  Hospital  at 
Ealing  on  November  28th,  1915. 

At  6.30  p.m.  two  days  before  (November  26th)  she  had 
stumbled  over  a  basket  and  struck  her  left  eye  with 
violence  against  the  corner  of  a  wooden  pedestal  cupboard. 
As  an  inmiediate  result  of  the  accident  the  eye  was 
flattened  and  sight  was  lost.  Dr.  Thomas  Fleming  was 
consulted  less  than  an  hour  after  the  injury.  That  gentle- 
man informs  me  that  the  eyeball  was  ruptured,  the  anterior 
chamber  was  full  of  blood,  and  that  there  was  an  exten- 
sive subconjunctival  haemorrhage.  There  was  ulso  a  small 
black  patch,  which  he  took  to  be  a  prolapse  of  the  iris. 

Condition  on  admission. — When  admitted  there  was  a 
good  deal  of  bruising  around  the  eye,  and  a  couple  of 
-small  wounds  in  the  upper  eyelid.  The  left  eye  had  been 
ruptured  in  the  ciliary  region,  a  few  millimetres  below 
and  to  the  outer  side  of  the  cornea,  and  the  wound 
included  a  little  black  tissue  level  with  the  surface  of  the 
sclei'a,  'J'he  antei-ior  chamber  contained  a  considerable 
amount  of  blood.  V.  --  fingers  near  face.  Tension  normal. 
No  particular  pain. 
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Treatmrnt  and  prof/rrss. — 'Jlio  c.'iso  was  treated  l>y  atro- 
])ine  to  tlio  eye,  Jin  oc'clusion  l)im(la<(e,  and  rest  in  ])ed. 
Tlic  patient  \v;is  diseliarged  from  tlie  liospitid  on  l)(,'ct'ni- 
l)er   lOtli,  1915. 

Seen  on  ])eeenil)er  Il-tli,  the  left  eve  was  found  to  have 
pcM'ception  of  li^hr.  Tcnision  +  1.  Some  complaints  of 
pain.  Most  of  the  blood  had  Ijeen  absorl^ed  from  the 
iinterior  chand)er,  which  was  very  deep.  No  iris  conld 
be  seen.  Large  floating  clots  were  present  in  the  vitreous, 
but  no  details  of  thi'  fundus  could  be  made  out. 

On  January  4th,  1910— L.Y.  =  ^y\j.      'J^n. 

On  April  4th,  191 G — that  is,  upwards  of  four  months 
after  the  accident — the  condition  of  the  injured  eye  was  as 
follows  :  Anterior  chamber  deej).  No  trace  of  iris  to  be 
seen.  Lens,  whicli  showed  ])eripheral  opacities,  sublux ated 
slightly  upwards  and  inwards.  Floating  bodies  in  vitreous 
not  now  very  numerous.  No  changes  in  the  fundus. 
Y.=  ^'^r  1  letter.  No.  16  J.  Some  irritability  to  light, 
so  that  patient  prefers  to  sit  with  her  back  to  light  and 
covers  eye  when  out  of  doors.      Intermittent  pain. 

Remarks. — An  accident  such  as  the  foregoing  cannot 
be  of  common  occurrence.  It  is,  at  all  events,  the  first  I 
have  personally  met  with  in  the  course  of  a  good  nuiny 
years'  experience.  ]3isappearance  of  the  iris  cannot  in 
this  case  be  ascribed  to  avulsion  of  the  iris  from  its 
ciliary  insertion,  inasmuch  as  there  is  no  liistory  of  the 
escape  of  any  such  tissue  from  the  eye  immediately  after 
the  injury,  neither  can  any  trace  be  now  found  of  the 
iris  lying  free  in  the  anterior  chamber.  Could  so-called 
"  inversion  '^  (Ammon)  account  for  the  a])parent  aniridia  ? 
Tlie  lens,  as  stated,  is  subluxated  upwards  and  inwards, 
so  that  there  is  bound  to  be  a  deficiency,  not  to  say  a 
hiatus,  in  the  lower-outer  part  of  the  fibres  of  the  sus- 
pensory ligament.  The  conditions  for  a  partial  inversion 
of  the  iris,  therefore,  are  present,  but  that  would  scarcely 
account  for  the  appearance  in  the  present  case.  Since  the 
absence  of  iris  was  observed  within  a  few  days  of  the  injury, 
indeed  as  soon   as   the  blood  effused  from  the  presumably 
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ruptured  anterior  ciliary  vessels  had  been  absorbed  from' 
the   anterior   chamber,   it   is   unlikely  that   the   condition 
described  by  Stephen  Mayou  (1)  as  sometimes  responsible- 
for  disappearance  of  the  iris,  namely,  the  organisation  of 
fibrous    tissue   on   the    anterior    surface   of   the    iris,   was 
present. 

All  things  considered,  the  appearance  is  probably  to  be 
explained  by  rupture  of  the  ligamentum  pectinatum,  so 
that  the  ciliary  body,  carrying  with  it  the  iris,  has  slipped 
backwards  on  the  sclera. 

The  attention  of  the  profession  was  first  called  to  this 
class  of  injury  by  E.  Treacher  Collins  (2),  and  cases  have 
been  reported  by  Leslie  Buchanan  (3)  and  others, 

LlTEKATUKE. 

(1)  Stephen  Mayou. — Trans.  Ophthal.  Society  U.K.,  vol. 
xxix,  p.  254,  1909. 

(2)  E.  Tkeacher  Collins. — Trans.  OiMlial.  Society  U.K., 
vol.  xii,  p.  180,  1892. 

(3)  Leslie  Buchanan. — Trans.  Ophthal.  Society  U.K., 
vol.  xxviii,  p.  253,  1903. 


10.    Contusion  hypotony. 
By  E.  Treacher  Collins. 
(With  Plates  II,  III,  and  IV,  fig.  6.) 

A\^hen  we  consider  how  much  has  been  written  as  to 
the  causes  of  increased  intra-ocular  tension  ("  Glaucoma  " 
or  "  Hypertony  '^)  it  is  surprising  how  comparatively  little 
attention  has  been  paid  to  the  causes  of  the  opposite 
condition,  decreased  intra-ocular  tension  (^^  Hypotony  '^). 
It  is  with  that  form  of  hypotony  which  occurs  after 
contusions  of  the  eyeball,  in  which  no  perforation  of  its 
coats  has  taken  place,  which  this  pa]ier  deals. 

'IMk;  not  infrequent  occurrence  of  minus  tension  of  the 
eye;  Mfter  such  injuries,  though  known  to  all  ophthalmic 
surgeons,  is  seldom   mcnl  ioncd   in  the  text-hooks. 
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^riio  duration  of  the  diminished  tension,  in  my  experience, 
varies  considerably.  In  the  majority  of  cases  normal 
tension  becomes  restored  in  tlie  course  of  a  few  days  ;  in 
otliers  not  for  several  weeks,  and  in  some  cases  it  has 
remained  so  lon<^  that  it  appeared  probable  it  would  be  a 
pei-manent  defect.  In  vol.  xxi.  of  the  Society's  Trans- 
actions, in  association  witli  Dr.  liinnell,  I  published  the 
notes  of  such  a  case. 

It  was  that  of  a  lad,  aet.  16  years,  who  was  shot  in  his 
right  eye  by   a  pellet   from  an   air-gun   at   a  distance  of 
14   yards.      Two  days  later  ho  was   seen    by  iJr.  llinnell, 
who   found   the   vision    of    the    eye    reduced    to   counting 
fingers.      There  was  no  wound  of   the  skin  of  the  eyelids, 
but  on  the  inner  surface  of  the  lower  lid,  at  the  junction 
of  its  inner  and  middle  thirds,  a   raised  granulation  ^-  in. 
in  diameter.      The   eyeball  was   generally   congested,  but 
no  wound   could  be    discovered   in    it.      The    cornea   and 
anterior   chamber    appeared   normal.       The   vitreous    and 
lens    were   clear ;  on    the   anterior   capsule   of   the    latter 
there  was  a  streak  of   blood-clot.      The  tension  was  —3. 
It  remained   low,  and  two  weeks  after  the   injury  '^  optic 
neuritis  "  was  noted,  the  amount  of  swelling  of  the  optic 
disc    being   estimated   as    9    D.      Six    months    after    the 
accident  a  dark  moving  opacity  was  seen  in  the  vitreous 
down  and  in,  also,  in  the  same    direction,  a  small  area  of 
choroidal  atrophy,  and  patches  of  pigment  in  the  retina. 
There  was  no  rupture  of  the  choroid  or  detachment  of  the 
retina.      I  first  saw  him  seven  months  after  the  accident ; 
the   appearances  of  the   eye   were   then   much   the   same. 
Tension  —  2.      The  optic  disc  and  fundus  around   it  were 
best   seen  with  +  7   D.      An  X-ray   examination  showed 
the  presence  of  a  bullet  beneath   the   conjunctiva,  in  the 
fornix,  near  the  outer  canthus.      This  I  removed   throutrh 
an  incision  in  the  conjunctiva  by  the  aid  of  forceps.     Ten 
months  after   the  accident,  wdien  last  seen,  the  condition 
of  his  eye  was  nnchanged,  the  tension  being  still  —  2  and 
the  optic  disc  still  swollen. 

This  case  was  shown  at  the  Society  the  same   evening 
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as  Mr.  Xettleship  read  a  paper  "  On  Cases  of  Blindness 
from  Gunshot  Injury  to  the  Orbit/'  He  was  much 
interested  in  my  case,  and  in  the  reply  to  the  discussion  on 
his  paper  made  the  following  remarks  : 

^'  The  case  shown  to-night  by  Mr.  Collins  with  persis- 
tently low  tension,  and  Mr.  Ogilivie's  case  where  an  eye, 
with  very  low  tension,  was  excised  soon  after  the  injury 
and  no  rupture  of  sclerotic  found,  both  belonged  to  the 
group  of  indirect  lesions  under  consideration.  It  was 
very  interesting  if  violent  vibration  injuries  producing 
intra-ocular  hasmorrhage  could  also  cause  marked  decrease 
of  tension,  either  temporary  or  permanent.  If  that  Avere 
so,  he  supposed  it  was  due  to  some  effect  of  the  injury 
upon  the  secretion  of  intra-ocular  fluid.  It  was  of 
practical  interest  to  know  that  in  a  case  in  which  the 
tension  was  found  minus  shortly  after  a  violent  injury  to 
the  e3'e,  we  need  not  now  assume  that  that  lowered  tension 
necessarily  meant  wound  or  rupture  to  the  globe/^ 

Nearl3'all  writers  whom  I  have  found  referring  to  lowered 
intra-ocular  tension  after  contusions  of  the  eye  have,  like 
Mr.  Nettleship,  considered  it  to  be  due  to  arrested  secretion 
of  intra-ocular  fluid. 

Leplat  (1)  in  1890-recorded  five  cases  of  hypotony  after 
contusions  of  the  eye ;  he  called  attention  to  the  frequent 
association  Avith  it  of  increase  in  the  depth  of  the  anterior 
chamber,  and  disturbances  in  the  mobility  of  the  iris  and 
ciliary  body.  He  attributed  the  hypotony  to  paralysis  of 
the  fibres  of  the  sympathetic  nerve  which  control  the 
intra-ocular  fluid. 

Parsons  (2),  in  his  Pathology  of  the  Eye,,  writes  as 
follows  : 

"  The  outcome  of  the  injury  to  the  ciliary  body  is  the 
failure,  more  or  less  pronounced,  of  its  normal  functions,- 
especially  that  of  the  secretion  of  the  intra-ocular  lymph,, 
and  this  manifests  itself  unmistakably  in  a  large  number  of 
cases  by  the  diminution  in  the  tension.  Whether  this 
is  dependent  upon  paralysis  of  the  nervous  mechanism^ 
rendered  the  more   probable   by  the  frequency  of   simul' 
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tane(Jii.s  paralysis  ol"  accominodatioii^  l)iit  (liscoiintud  by 
tlio  iic^'citivc;  (ividoiico  ot  ex})oriineiital  iii\  estit^atioii,  oi* 
upon  direct  injury  to  tlie  secretory  apj)aratus,  must  remain 
obscure  in  the  ])r('sent  state  of  know  led Lfe.  Tlie  latter 
view  has  most  in  its  favour." 

One  of  the  chief  ])ni'po.ses  of  this  })aper  is  to  show  that 
there  are  several  diilerent  ways  in  which  a  contusion  of 
the  eye  may  result  in  lowered  intra-ocular  tension.  I 
propose  to  consider  them  under  the  Followintj^  headings: 

(1)  13iminished  secretion  :  («)  from  nerve  iidiibition  ; 
(h)  from  vascular  disturbance  ;    {c)  frou)  epithelial  damage. 

(2)  Increased  excretion  :  (a)  through  noi-mal  cliannels  ; 
(/>)    thi'ough  new-formed  channels. 

(1)   Diminished  Secretion. 

{a)  From  nerve  inhihition. — Though  there  is  general 
agreement  that  the  ciliary  body  is  the  source  from  whicli 
tlie  intra-ocular  fluid  is  derived,  there  is  still  much 
difference  of  opinion  as  to  whether  it  is  produced  by 
secretion  or  by  filtration.  Whilst  the  anatomical  arrange- 
ment of  the  parts  on  the  inner  surface  of  the  ciliary  body 
is  such  as  to  suggest  that  they  have  a  secreting  function, 
the  experiments  of  physiologists  seem  capable  of  explaining 
the  production  of  the  aqueous  humour  by  filtration  from 
the  capillary  blood-vessels,  like  lymph  in  other  parts  of 
the  body.  Indeed  their  results  would  seem  to  imply 
that  the  lining  epithelium  of  the  ciliary  body,  with  its  com- 
plicated arrangement,  is  an  entirely  superfluous  structure. 

As  the  secreting  function  of  the  ciliary  epithelium  has 
not  been  definitely  proved,  it  also  remains  uncertain  as  to 
whether  or  not  there  are  nerve  fibres  having  any  direct 
action  on  secretion. 

Writing  on  this  matter,  l^arsons  (3)  says  : 

"  Numerous  experiments  have  been  directed  to  decide 
the  action  of  the  nerves  upon  the  secretion  of  the  intra- 
ocular lymph.  The  one  point  which  is  put  almost  beyond 
dispute  is  that  there  are  no  special  secretory  nerves. 
Stimulation  and  section    of  various  nerves  have  consider- 
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able  influence  upon  the  secretion^  but  it  is  entirely  in  an 
indirect  manner  tb rough  their  action  upon  the  blood- 
vessels." 

The  presence  of  vaso-constrictor  fibres  to  intra-ocular 
vessels  has  been  proved  by  the  manometric  method,  but 
the  question  of  vaso-dilator  fibres  is  sub  judice.  (Parsons, 
Henderson,  and  Starling.)  The  vaso-constrictor  fibres 
run  in  the  cervical  sympathetic  nerves  and  reach  the 
ciliary  body,  after  passing  through  the  ciliary  ganglion, 
by  the  short  ciliary  nerves.  In  paralysis  of  the  cervical 
sympathetic  we  should,  therefore,  expect  dilation  of  the 
vessels  in  the  ciliary  body  and  lowering  of  pressure  of 
the  blood  in  its  capillaries.  It  has  been  shown  by  E.  E. 
Henderson  and  Starling  (4)  that  "  the  production  of  intra- 
ocular fluid  is  strictly  proportional  to  the  difference  of 
pressure  between  the  blood  in  the  capillaries  of  the  eyeball 
and  the  intra-ocular  fluid." 

The  effect  on  the  tension  of  the  eye  of  the  severance 
of  its  connection  with  the  cervical  sympathetic  has  been 
summarised  by  Parsons  as  follows  : 

"  Section  of  the  cervical  sympathetic  in  cats  and  dogs 
gave  a  fall  of  about  6  mm.  Hg.  (Adamiik,  Holtzke,  Graser, 
Lagrange  and  Pachon)  ;  von  Hippel  and  Griinhagen  failed 
to  obtain  this  result. 

"  Extirpation  of  the  superior  cervical  ganglion  in  dogs 
gave  a  fall  of  pressure  of  6  mm.  Hg.,  as  estimated  by 
FicVs  tonometer  (Lagrange  and  Pachon).  The  hypotony 
lasted  well-marked  for  four  weeks,  was  less  in  six  weeks, 
and  had  disappeared  in  eight  weeks.  The  same  operation 
in  man  has  been  stated  to  produce  a  like  result :  Schmidt- 
Rimpler  found  that  the  low  tension  lasted  five  months. 
Abadie,  Jabonlay,  and  other  surgeons  have  obtained  like 
results.  Jonnesco  and  Floresco  obtained  very  striking 
results." 

The  present  war  has  furnished  us  with  many  examples 
of  what  has  been  called  "  nerve  concussion,"  affecting 
peripheral  nerves  (5).  Cases  where  after  a  gunshot  injury 
there  has  been  loss  of  mobility  or  sensation,  due  apparently 
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to  a  physiological  block  in  nerve  conduction  rather  than 
an  anatomical  lesion.  It  is  easy  tr)  iindcr.stand  that  a 
similar  inhibition  of  function  tVoni  concussion  mi^ht  occur 
in  a  nerve  containing"  secreting  or  vasomotoi'  fibres.  X 
contusion  of  the  eyeball  producing  such  a  ])lock  in  con- 
duction in  the  ciliary  nerves  might  iidiibit  the  vaso- 
constrictor fibres,  bring  about  lowered  blood-pressure  in 
the  capillary  vessels  of  the  ciliary  body,  an  arrest  in 
filtration  of  fluid  from  them,  and  hypotony. 

A  block  in  the  conducting  power  of  ;ill  the  ciliary 
nerves,  both  long  and  short,  would  not  only  affect  the 
intra-ocular  blood-vessels,  but  also  the  sensibility  of  the 
cornea,  and  the  mobility  of  the  muscles  of  the  iris  and 
ciliary  body.  If  only  the  short  ciliary  nerves  were 
affected  the  sensibility  of  the  cornea  might  be  unimpaired. 
I  have  only  tested  the  sensibility  of  the  cornea  in  one 
case  of  contusion  hypotony,  and  I  did  not  find  it  impaired. 

The  association  of  disturbance  in  the  muscles  of  the 
iris  and  ciliary  body  with  hypotony,  in  cases  of  contusion 
of  the  eye,  was  considered  by  Leplat.  He  summed  up  by 
saying  that  the  conditions  produced  by  such  injuries  in 
these  muscles  were  very  variable.  They  consisted  most 
frequently  in  paralysis,  but  that  sometimes  there  were 
spasmodic  symptoms. 

The  pathological  examination  of  eyes  which  have  been 
removed  after  contusion  injuries  has  shown  me  that  the 
•clinical  observation  of  loss  of  mobility  in  the  iris  or  ciliary 
muscle,  or  the  alteration  in  the  refraction,  does  not  justify 
the  assumption  of  loss  of  conductive  power  in  the  nerves. 
The  wide  dilation  of  the  pupil,  which  occurs  when  the 
cornea  is  dimpled  in,  and  the  aqueous  humour  forced  back, 
will  rupture  the  sphincter  muscle.  The  lateral  displace- 
ment of  the  aqueous  humour,  similarly  produced,  will 
rupture  the  fibres  of  the  ligamentum  pectinatum  and 
ciliary  muscle.  Forcible  displacement  backwards  of  the 
iris  into  the  circumlental  space  against  the  fibres  of  the 
suspensory  ligament  of  the  lens  may  rupture  some  of 
these  fibres,  and  lead  to  an  alteration  in  either  shape  or 
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position  of  tlie  lens.  Sucli  lesions  would  readily  explain 
loss  of  power  in  the  intra-ocular  muscles,  or  altered  refrac- 
tion of  the  eye,  apart  from  any  loss  in  the  power  of 
nerve  conduction. 

Though  then  it  is  possible  that  hypotonj''  following- 
contusion  of  the  eye  may  be  due  to  arrested  formation  of 
intra-ocular  fluid  through  nerve  inhibition,  I  do  not  think 
that  as  yet  we  can  regard  it  as  definitely  proved.  Judging 
from  the  effects  on  the  tension  of  the  eye,  of  removal  of 
the  superior  cervical  sympathetic  ganglion  in  cases  seen 
clinically,  the  Jiypotony,  if  so  produced,  would  not  be 
permanent,  and  probably  of  not  more  than  a  few  weeks' 
duration. 

(h)  From  vascular  distiirhance. — The  ciliary  body 
derives  its  blood  supply  from  two  sets  of  arteries — the 
two  long  posterior  ciliary  arteries  and  the  anterior  ciliary 
arteries. 

Either  of  these  sources  of  vascular  supply  might  be 
interfered  with  as  the  result  of  a  contusion  of  the  eye. 
In  rupture  of  the  choroid  from  a  contusion,  one  of  the 
long  posterior  ciliary  arteries  might  be  torn  across,  though 
I  know  of  no  anatomical  evidence  of  such  a  severance 
having  occurred. 

The  whole  of  the  blood  supply  to  the  ciliary  body  from 
the  posterior  ciliary  arteries  may  be  cut  off,  by  division, 
of  those  vessels  as  they  enter  the  globe,  without  any 
diminution  in  the  tension  of  the  eye  taking  place.  In 
1891  I  recorded  (6)  a  description  of  two  eyes,  which  had 
had  the  operation  of  optico-ciliary  neurotomy  performed 
for  the  relief  of  pain  in  absolute  glaucoma,  in  which  the 
posterior  ciliary  arteries  must  have  been  divided.  Both 
had  had  to  be  excised  two  years  later  on  account  of 
return  of  pain  ;  and  in  both  the  glaucoma  had  persisted 
since  the  operation. 

In  1912  I  showed  at  the  Society  (7),  a  boy  from  whom 
I  had  removed  an  intradural  tumour  of  the  optic  nerve,, 
with  retention  of  the  eyeball,  five  and  a  half  years 
previously.     Tu  cutting  away  the  nerve  and  tumour  from^ 
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Lcliiiid  tlio  cyoljiill  I  must,  luivc;  (livi(it!(i  tlicj  loii^  jjostcrior 
ciliary  artorics.  The  case  was  carel'iilly  watcluMl  ejicli 
(lay,  alter  tlio  operation  hy  Mr.  A.  (\  Hudson,  who  was 
tlicii  house  suru'eoiij  Itut  no  dinnnution  was  }"(Mind  to 
occur  in  tlio  tension  of  the  eye. 

That  the  anterior  ciliary  artei-ies  insiy  l)econio  torn 
across  in  c(^ntusion  of  the  eye])all  witli  diminution  of 
tension,  1  have  definite  anatomical  ])ro(jr.  In  ]H[)\  i 
related  to  this  Society  the  case  of  a  boy,  ait.  11  years^ 
who  whilst  looking-  up  at  some  fireworks  was  struck  in 
his  right  eye  by  somethintif  descending.  lie  was  seen  by 
Mr.  Lang  seven  days  later,  who  described  the  condition 
of  the  eye  as  follows  :  Lids  slightly  swollen,  sub-con- 
junctival  haemorrhage  and  ciliai-y  injection.  Cornea  hazy 
down  and  out  (?  burn).  Anterior  chamber  deep  ;  hypluema 
one-third,  iris  invisible.  T.  — I.  Projection  defective 
above  and  below^,  good  in  and  out.  V.  =  hand  movement. 
The  eye  was  excised  thirteen  days  after  the  injury,  its 
tension  at  the  time  of  removal  being  still  nn'nus. 

Pathological  examination  showed  that  there  had  been 
no  perforation  of  the  globe.  ^J'he  whole  of  the  ligamentum 
pectinatnm,  in  its  entire  circumference,  had  been  ruptured, 
so  that  there  was  a  complete  cyclo-dialysis.  The  anterior 
chamber  was  deepened,  and  on  one  side  the  iris  had 
become  drawn  outwards  and  backwards  beyond  the  corneal 
margin.  The  separation  of  the  ciliary  body  from  the^ 
sclerotic  had  caused  rupture  of  the  anterior  ciliary  arteries, 
and  the  formation  of  an  extensive  blood-clot  in  the 
enlarged  anterior  chamber.  The  ciliary  body  in  this  way 
must  have  been  deprived  of  a  considerable  part  of  its 
blood  supply  and  unable  to  form  the  intra-ocular  fluid ; 
hence  a  condition  of  hypotony  became  established. 

Another  somewhat  similar  case  is  as  follows  :  In  May, 
1907,  an  actor,  who  had  recently  returned  from  America, 
came  to  see  me  at  Charing  Cross  Hospital.  Three  weeks 
previously,  while  in  Boston,  he  had  been  attacked  one 
night  by  some  ruffians  from  behind,  and  received  a  severe 
blow  on  his  right  eye.      He  did  not  know  if  the  blow  was 
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from  the  man's  fist,  or  from  something  the  man  held  iu 
his  hand.  Since  the  injury  the  eye  had  been  blind  and 
painful.  On  examination  I  found  the  tension  of  the  eye 
minus.  The  cornea  was  opaque  and  of  a  dull  greenish 
■colour,  most  intense  near  the  centre.  Nothing  could  be 
seen  through  it.  I  excised  the  eye,  and  in  doing  so 
found  that  the  orbital  tissues  were  abnormally  adherent 
to  the  sclerotic,  about  the  equator  on  its  outer  side.  On 
examination  of  the  eyeball,  after  its  removal,  a  small 
pucker  in  the  sclerotic  was  seen  in  this  region  running 
concentric  with  the  corneal  margin.  The  eyeball  after 
being  hardened  and  frozen  was  opened  by  antero-posterior 
section  which  passed  through  the  pucker  in  the  sclerotic. 
It  was  seen  to  be  due  to  a  scar,  situated  behind  the 
insertion  of  the  external  rectus  tendon,  in  which  the 
posterior  divided  end  of  the  sclerotic  lay  inside  the 
anterior. 

On  the  nasal  side  of  the  globe  the  ciliary  body  was 
displaced  backwards,  and  was  widely  separated  from  the 
sclerotic  ;  the  ligamentum  pectinatum  and  the  anterior 
ciliary  arteries,  in  that  situation,  had  been  completely  torn 
through  (PI.  II,  fig.  1).  On  the  outer  side  the  iris 
was  much  pressed  back,  and  there  was  considerable  dis- 
organisation of  the  pigment  epithelium  lining  it,  and  that 
of  the  ciliary  body  in  its  neighbourhood  ;  the  ligamentum 
pectinatum,  however,  on  this  side  was  intact.  Extensive 
blood-clots  filled  both  the  anterior  and  vitreous  chambers. 
The  lens  was  displaced  outwards,  and  the  retina  was  de- 
tached. The  detachment  at  the  inner  side  did  not  end 
anteriorly  at  the  ora  serrata,  but  extended  forwards,  involv- 
ing the  pars  ciliaris  retinas  as  far  as  the  ciliary  processes. 
I  quote  this  case  as  one  showing  a  cyclo-dialysis,  with 
rupture  of  the  anterior  ciliary  arteries,  the  result  of 
•contusion.  It  is,  however,  uncertain  to  what  extent  the 
liypotony  was  attributable  to  these  lesions,  as  there  had 
iilso  been  a  perforation  of  the  globe.  The  history  of  the 
injury  rather  suggests  that  the  scar  found  in  the  sclerotic 
was  the  result  c)f  ;i  rn])turc,  but  the  position  of  the  scar 
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Illustrates  Mr.  E.  Treaclier  Collins's  pa])er  on  Coiitvisioii  Hvpo- 

tony  (p.  204). 

Fig.  1. — Shows  the  section  of  an  eye  in  which,  as  the  result  of  contvi. 
sioh,  the  liganientiiin  pectinatum  had  become  torn  through,  together 
with  one  of  the  anterior  ciliary  arteries.  Much  blood-clot  (b.c.)  is  shown 
between  the  ciliary  body  and  sclerotic.  The  retina  was  detached  to- 
gether with  the  pars  ciliaris  retina?  as  far  forwards  as  the  ciliary  pro- 
cesses,    o.s.  marks  the  position  of  tlie  ora  serrata. 

Fig.  2. — Microscopical  appearances  of  the  pars  plana  of  the  ciliary 
body  in  an  eye  wluch  was  contused  by  a  blow  from  the  stick  of  a  cata- 
pult. The  unpigmented  layer  of  its  lining  epithelium  is  shown 
detached  from  the  pigmented  layer. 
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at  tlio  e(|U{itor  is  further  buck  tliiiu  J  havo  ever  known 
an  indirect  rn])ture  situated,  and  tlie  })().ssibility  of  a 
perforating  wound  cannot  be  excluded. 

1  have  never  seen  a  perforating  lesion  which  I  could 
regard  as  an  indirect  ru])ture  of  the  sclerotic  situated  else- 
where than  in  the  region  of  the  canal  of  Schlenirn.  It 
has  been  suggested  that  Ijypotony  following  a  contusion 
of  the  eye  might  be  due  to  an  indirect  rupture  of  the 
posterior  part  of  the  globe,  which  could  not  be  seen 
clinically.  1  have  never  met  with  such  a  condition  in  any 
injured  eye  that  1  have  examined  pathologically,  and 
doubt  the  possibility  of  its  occurrence. 

In  cases  of  cyclo-dialysis  and  rupture  of  the  anterior 
ciliar}'  arteries  there  must  always  be,  as  in  the  two  cases 
above  quoted,  extensive  haemorrhage  into  the  anterior 
chamber. 

Where,  Jifter  a  contusion  of  the  eye,  extensive  haemor- 
rhage into  the  anterior  chamber  and  minus  tension  co- 
exist, rupture  of  the  anterior  ciliary  arteries  may,  I  think, 
be  regarded  as  the  most  probable  cause  of  the  hypotonj'. 

The  case  described  at  this  Society  by  Mr.  F.  M. 
Ogilvie  (8)  in  1900,  would,  I  think,  come  under  this 
category.  It  was  that  of  a  man  who  shot  himself  with  a 
revolver  in  the  right  temple,  and  was  seen  by  Mr.  Doyne 
four  days  later,  who  found  :  that  he  had  no  perception  of 
light  in  his  right  eye  ;  that  there  was  blood  in  his  vitreous 
and  anterior  chambers;  and  that  the  tension  was  —3. 
The  eye  was  excised.  Examination  of  it  after  its  removal 
showed  no  perforation  of  its  tunics.  There  was  some 
evidence  of  bruising  at  one  spot,  but  no  perforation,  nor 
had  the  optic  nerve  been  divided  by  the  bullet.  Unfor- 
tunately, no  examination  of  the  parts  in  the  interior  of  the 
eye  is  recorded.  X-ray  examination  localised  the  bullet 
as  lying  in  the  left  orbit,  almost  in  contact  with  the 
posterior  and  inner  side  of  the  left  eyeball.  Ophthalmo- 
scopic examination  of  the  left  eye  showed  the  appearance 
of  a  punched-out  hole  at  the  macula. 

A  contusion  of  sufficient  force  to  produce  cyclo-dialysis 
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nearly  always  causes  considerable  derangement  of  other 
parts  iu  the  interior  of  the  eye.  The  suspensory  ligament 
of  the  lens  is  often  torn  and  the  lens  dislocated.  The  lens 
capsule  may  be  ruptured  and  the  lens  become  cataractous. 
'J'he  vitreous  humour  nuxy  be  displaced  and  the  retina 
detached. 

A  characteristic  symptom  of  cyclo-dialysis,  after  the 
blood  effused  into  the  anterior  chamber  has  become 
absorbed,  is  the  apparent  complete  disappearance  of  a 
portion  of  the  iris,  as  though  an  iridectomy  had  been 
performed.  What  happens  is,  as  noted  in  the  case  of  a 
boy  injured  with  a  firework  already  referred  to,  a  por.tion 
of  the  iris  becomes  retracted  by  the  ciliary  muscle  away 
out  of  sight  beyond  the  sclero-corneal  margin. 

The  symptom  of  disappearance  of  a  portion  of  the  iris, 
together  with  persistent  hypotony,  was  present  in  the 
following  case  : 

William  C  — ,  set.  14  years,  on  May  3rd,  1901,  was 
cleaning  a  revolver  when  a  blank  cartridge  exploded  and 
struck  his  right  eye.  He  came  under  my  care  at  Moor- 
tields  Hospital  the  next  day.  I  found  both  eyelids  on  the 
right  side  were  oedematous  and  that  the  right  eye  was 
proptosed.  On  the  inner  side  of  the  ocular  conjunctiva 
there  was  a  track  of  blackened  conjunctiva,  and  beneath 
the  conjunctiva,  up  and  in,  a  hard  foreign  substance 
could  be  felt.  The  cornea  was  steam}-^,  and  there  w^as  a 
large  hyphsema.  The  pupil  was  dilated,  inactive,  and 
eccentric.      The  tension  slightly  minus. 

An  incision  was  made  in  the  ocular  conjunctiva  over  the 
foreign  body,  and  by  means  of  forceps  a  cartridge  case, 
three-quarters  of  an  inch  long  and  a  quarter  of  an  inch 
in  diameter,  was  drawn  out,  its  base  being  most  deeply 
implanted.  It  lay  external  to  the  sclerotic,  between  it 
and  the  conjunctiva,  and  had  not  perforated  the  globe. 

The  (edematous  swelling  gradually  subsided,  and  three 
weeks  after  the  removal  of  the  foreign  body  the  condition 
of  the  eye  was  noted  to  be  as  follows  :  V.  =  bare  P.L.  ; 
T.  minus  ;   pu])ll  widely  dilated,  iris  tremulous,  down    and 
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out  a  portion  of  tht)  iris  liwd  disjippesircMl  from  view,  the 
appoaranco  beiii<^  similar  to  that  of  a  coloboma  ;  no  red 
reflex  to  be  obtained  fi-om  tlu^  fundus,  on  obli<{ne  illumi- 
nation sometliin<i^  seen  to  float  in  the  viti'eous  chamber. 
'J^lie  condition  of  the  eye  remained  mucli  the  same  for 
several  months,  the  vitreous  cleared  somewhat  so  that  a 
red  reflex  could  be  obtained  up  and  in,  l)ut  not  elsewhere. 
On  December  Tith^  1901,  seven  months  Jifter  the  injury, 
the  tension  was  noted  as  — o.  in  the  course  of  the  next 
year  the  lens  became  cataractous. 

The  evidence  in  this  case  is,  I  think,  strongly  in  favour 
of  the  hypotony  being  due  to  arrest  in  formation  of 
intra-ocular  fluid  from  rupture  of  the  anterior  ciliary 
arteries. 

(c)  From  epithelial  damage. — If  the  epithelial  lining  of 
the  ciliary  body,  as  its  arrangement  suggests,  has  the 
function  of  secreting  the  aqueous  humour,  it  is  conceiv- 
able that  a  contusion  of  the  eye  might  produce  a  direct 
inhibitory  action  on  the  cells  themselves,  so  causing  arrest 
of  secretion  and  hypotony.  There  is,  however,  as  yet, 
not  sufficient  evidence  as  to  the  real  function  of  these 
cells  to  enable  us  to  verify  the  truth  of  such  an  hypo- 
thesis. 

In  eyes  which,  as  the  result  of  contusion,  part  of  the 
suspensory  ligjunent  of  the  lens  has  been  ruptured  and  the 
vitreous  humour  has  come  forward  into  the  circumlental 
space,  I  have  sometimes  found  a  detachment  of  the  pars 
ciliaris  retinae,  as  well  as  a  detachment  of  the  retina.  I 
have  met  with  a  similar  condition  in  cases  of  indirect 
rupture  of  the  globe.  In  both  classes  of  cases  it  appears 
to  have  been  brought  about  by  the  traction  of  the  suspen- 
sory ligament  and  displaced  vitreous  humour,  the  pars 
ciliaris  retina)  having  in  this  way  been  peeled  off  from  the 
pigment  epithelium  of  the  pars  plana  of  the  ciliary  body. 
I  have  not  found  the  detachment  to  extend  further 
forwards  than  to  the  root  of  the  ciliary  process.  The 
condition  was  j)resent  over  an  extensive  area  on  the  inner 
side   of   the    ciliary  body  on  the  same  side    as  the    cyclo- 
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dialysis,  in  the  case  of  the  actor  already  referred  to,  wha 
had  received  a  blow  causing  perforation  of  the  globe  on  the 
outer  side.  I  found  it  present  to  a  less  extent  in  the  case 
of  a  boy,  ast.  10  years,  who  four  days  previous  to  the 
removal  of  his  eye  had  struck  it  Avith  a  stick  of  a  cata- 
pult with  which  he  was  shooting.  The  tension  of  the 
eye  was  minus.  There  was  no  perforation  of  the  globe> 
but  an  irido-dialysis ;  a  rupture  of  part  of  the  ligamentum 
pectinatum  and  of  some  of  the  fibres  of  the  ciliary  muscle;, 
a  rupture  on  one  side  of  the  suspensory  ligament  and  of 
the  lens  capsule,  with  some  displacement  forwards  of  the 
vitreous  humour  between  the  lens  and  the  ciliary  body,  in 
the  region  of  the  ruptured  suspensory  ligament.  The 
anterior  part  of  the  retina  and  the  pars  ciliaris  retinae 
over  part  of  the  pars  plana  of  the  ciliary  body  were 
detached,  on  the  same  side  as  the  irido-dialysis  and 
ruptured  suspensory  ligament  (PL  II,  fig.  2). 

Where  a  contusion  injury  is  of  sufficient  force  to  detach 
the  pars  ciliaris  retinae,  there  are  always  other  lesions  to 
which,  as  this  paper  will  tend  to  show,  the  resulting 
hypotony  might  be  attributed.  It  is  impossible,  therefore, 
to  say  definitely  what  mfluence  a  detachment  of  the  pars 
ciliaris  retinas  alone  has  on  the  intra-ocular  tension,, 
though  it  would  seem  highly  probable  that  so  extensive 
a  change  in  the  part  of  the  eye  from  which  the  intra- 
ocular fluid  is  derived  would   tend  to  arrest  its  formation.. 

2.  Increased  Excretion. 

(a)  TJiroitgh  normal  channels. — E.  Henderson  and 
Starling  (9)  found,  in  experiments  on  animals,  that  if  they 
raised  the  intra-ocular  pressure  artificially  to  50  or  60  mm. 
of  Hg.,  the  escape  of  fluid  by  flltration  from  the  eye 
became  easier,  "  as  if  additional  channels  had  been  opened 
up  or  pre-existing  channels  enlarged." 

Wessely  (10)  applied  direct  pressure  to  the  sclerutio 
of  the  eyes  of  animals  1)}'  means  of  a  pair  of  flat  hooks 
passed  into  tlie   orbit.         In    lliis  way,    lie  slates  that   he 
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reduced  the  bulk  of  tlie  vitreous  to  sucli  an  extent  that 
the  eye  became  quite  soft  mid  did  not  retrain  its  normal 
tension  for  four  oi-  five  days  after  the  pressure  was 
removed. 

The  pressure  on  the  eye  in  the  use  of  Schiotz  tono- 
meter will  ])roduce  a  reduction  of  tension.  Dr.  A.  J. 
Ballantyne  (11)  says  :  "  With  regard  to  the  results  of 
applying  pressure  to  the  globe,  it  is  well  known  that,  if 
the  application  of  the  tonometer  is  continued  for  a  lunnber 
of  seconds,  there  is  a  gradual  fall  of  the  ])ointer.  The 
most  plausible  explanation  of  this  is  that  the  pressure  has 
rendered  the  globe  softer  by  expressing  fluid  through  the 
normal  filtration  channels.  There  is,  therefore,  reason  to 
hope  that  the  phenomenon  may  provide  us  with  a  way  of 
ascertaining  the  efficiency  of  the  filtration.'' 

Mr.  M.  L.  Hine,  by  the  use  of  Schiotz  tonometer,  has 
been  able  to  show  that  after  the  instillation  of  eserin 
into  the  healthy  eye  the  tension  becomes  slightly 
decreased.  Presumably  the  eserin,  by  contraction  of  the 
pupil,  has  the  power  of  opening  up  pre-existing  channels 
of  excretion,  so  that  filtration  through  them  is  facilitated. 

The  application  of  a  compressive  bandage  to  the  eye 
will  bring  about  a  decrease  in  tension,  varying  in  amount 
according  to  the  degree  of  pressure  it  exerts.  Lowering 
of  tension  so  produced  might  be  due  to  squeezing  of 
blood  out  of  the  intra-ocular  blood-vessels,  or  to  expression 
of  the  intra-ocidar  fluid.  That  it  is  mainly  due  to  the 
latter  is  rendered  probable  by  the  experiments  of  E. 
Henderson  and  Starling  already  referred  to. 

If,  as  the  above  experiments  tend  to  show,  the  normal 
channels  of  exit  for  the  intra-ocular  fluid  are  capable  of 
adapting  themselves  to  an  increased  rate  of  excretion,  and 
if  this  increased  rate  of  excretion  can  be  produced  by  pro- 
longed gentle  pressure  on  the  eyeball,  it  seems  likely  that 
a  short  violent  compression  miyht  act  in  a  similar  way. 

Hypotony  so  produced  by  contusion  of  the  eye  would 
probably  be  of  only  short  duration,  at  the  most  not  lasting 
more  than  a  few  days,  and  certaiidy  not  permanent. 


218  INJURIES    OF    THE    EYE. 

{b)  Tltroiujli  iit'ic-foDncd  clKoinels. — All  who  have  had 
much  experience  of  the  operation  of  sclero-coriieal 
trephining  for  olauconia  are  aware,  that  sometimes  the 
newly-formed  channel  affords  such  free  exit  for  the  escape 
of  the  intra-ocular  fluid,  that  the  tension  of  the  eye 
becomes  less  than  nortnal.  I  think  it  will  be  generally 
admitted,  that  the  larger  the  circumference  of  the  trephine 
used  the  more  likely  is  such  a  condition  to  be  established. 
My  own  experience  is  that  it  is  rare  to  get  minus  tension 
from  the  use  of  a  trephine  1*5  mm.  in  diameter. 

At  this  Society  in  1911  (12),  and  elsewhere  (12)  on 
subsequent  occasions,  I  have  pointed  out  how  the  peculiar 
features  of  a  filtration  scar  can  best  be  explained,  by 
regarding  it  as  one  in  which  a  permanent  gap  has  been 
established  in  the  endothelial  lining  of  Descemet's  mem- 
brane at  the  periphery  of  the  cornea.  The  operation  of 
sclero-corneal  trephining,  by  removing  a  circular  piece  of 
Descemet's  membrane,  is  one  of  the  most  effectual  ways  in 
which  such  a  permanent  gap  can  be  produced.  The 
larger  the  area  over  which  the  endothelium  is  removed  the 
greater  the  facility  for  the  escape  of  fluid  from  the  anterior 
chamber  and  the  greater  the  likelihood  of  the  establish- 
ment of  hypotony. 

Pathological  evidence  as  to  the  truth  of  this  hypothesis 
is  afforded  by  a  case  recently  described  by  Verhoeft'  (13). 
He  examined  microscopically  a  filtration  scar  fifty-two 
days  after  the  operation  of  sclerectomy  had  been  performed 
with  his  punch.  The  eye  had  had  to  be  enucleated  on 
account  of  a  sarcoma.  No  endothelium  was  found  lining 
the  inner  surface  of  the  oedematous  tissue  through  which 
filtration  had  been  taking  place. 

On  June  29th,  1915,  Mr.  Eason  brought  to  me  a  boy, 
act.  6  years,  who,  two  and  a  half  years  previously,  had 
run  against  a  lamp-post  and  struck  his  left  brow.  A  year 
later  a  swelling  was  first  noticed  at  the  upper  part  of  his 
]eft  eye.  Mi-.  I^ason  had  had  the  bey  under  observation 
foi-  a  year  previous  to  his  coming  to  me,  during  which 
time  lie  said  the  condition  of  the  eye  had   remained  much 
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tlio  same.  J  lomid  the  vision  of  liis  It't't  eye  =  ,.*',,  jhhI 
iniim|)rova])lo  by  L,^lasseH.  'W  —2.  Cornea  cl(?ar,  iris  ainl 
pupil  iioi-ni;il.  Al^oxc  the  cornea  an<l  a  little  to  tlie  outer 
si(l<?  the  coiijiiiK^tiva  w;is  (lideniatous.  In  thc^  centre  of 
the  cedeniatous  area  theic  wms  a  cl(?arspot  in  the  sclerotic, 
whicli  looked  likt;  a  fist nhi.  On  ophthalmoscopic  exami- 
nation the  optic  disc  and  parts  aronnd  ap[)eared  swollen, 
the  retinal  vessels  being*  nrched  forwards,  "^^riie  amount 
ot"  the  swellintr  J  estimated  as  =  +51).  Mr.  I^ason  said 
this  swelling-  of  the  disc  was  not  present  wiicn  he  first  saw 
the  boy. 

'i^he  a])pearances  in  this  case  were  very  similar  to  those 
seen  after  a  sclero-corneal  tre])hining,  and  yet  no  ])er- 
f orating-  wound  had  been  inflicted.  J  think  the  most 
pi-obable  explanation  of  the  condition  is,  that  as  the  result 
of  the  contusion  an  incomplete  internal  rupture  of  the 
scleral  had  taken  place.  The  occurrence  of  such  incom- 
plete internal  iiiptures  has  been  demonstrated  by  Fuchs 
(14).  He  says  that  sometimes  the  ligamentum  pectinatum 
is  alone  injured.  At  other  times  it  extends  to  the  canal 
of  Schlemm  or  a  little  further,  the  innermost  scleral 
lamelhe  being-  torn,  while  the  outer  layers  remain  intact. 
Fuchs  describes  one  of  the  distinctive  clinical  features  of 
incomplete  scleral  rupture  to  be  a  bluish-black  line  near 
the  linibus  running  concentric  with  it.  In  the  s])ecimens 
of  the  condition  which  he  examined  microscopically  he 
found  that  the  irjs  lined  and  was  intimately  adherent  to 
the  ruptured  area.  This  adhesion  of  iris  would  account 
for  the  bluish-black  line  and  also,  as  Fuchs  ])oints  out,  for 
the  occurrence  of  increase  of  tension,  which  was  })resent 
in  some  of  his  cases. 

In  Mr.  Eason's  patient  no  bluish-black  line  was  seen 
und  there  was  nothing  abnormal  in  the  condition  of  the 
iris.  It  would  appear,  therefore,  to  have  been  an  internal 
scleral  rupture  without  adhesion  of  the  iris,  and  one  in 
which  an  area  would  have  been  left  at  the  periphery  of 
the  cornea  unlined  by  endothelium.  Through  such  a 
rupture  filtration  ot"   aqueous   humour    would    take    place. 
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causing  an  oedematous  condition  of  the  overlying  conjunc- 
tiva and  hypotony. 

In  1891  (15),  at  this  Societ}^,  1  described  a  different 
form  of  rupture  of  the  liganientum  pectinatum  occurring 
in  contusions  of  the  eye,  from  that  to  which  Fuchs  refers. 
In  it,  those  fibres  of  the  ligament  which  curl  round  the 
angle  of  the  anterior  chamber  to  go  to  the  root  of  the 
iris,  the  so-called  pillars  of  the  iris,  are  torn  across  and 
the  ciliary  muscle  becomes  split,  its  longitudinal  fibres 
being  separated  from  the  circular  fibres,  so  that  the  angle 
of  the  chamber  is  considerably  prolonged  outwards.  The 
rupture  of  the  pillars  of  the  iris  and  splitting  of  the  ciliary 
muscle  may  be  present  in  the  entire  or  in  only  part  of  the 
circumference  of  the  anterior  chamber.  The  only  appear- 
ance to  which  it  gives  rise  clinically  is  marked  deepening 
of  the  anterior  chamber. 

I  have  found  it  pathologically  several  times,  associated 
with  hypotony  clinically.  The  rupture  of  the  bonds  of 
union  between  the  root  of  the  iris  and  the  periphery  of 
the  cornea  must  considerably  facilitate  the  passage  of  the 
intra-ocular  fiuid  into  the  canal  of  Schlemm,  and  so  tend 
to  lower  tension,  much  in  the  same  way  as  the  instillation 
of  eserine,  by  facilitating  excretion,  lowers  tension. 

Quite  I'ecently  I  have  seen  two  soldiers  who  had 
reduced  tension  of  the  eye  as  the  result  of  contusion  from 
a  projectile,  without  any  perforation  of  the  globe.  The 
two  cases  presented  very  similar  appearances  clinically. 
In  one  I  excised  the  eye,  and  am  able  to  demonstrate  to 
you  the  pathological  changes.  The  other  patient  is  still 
under  my  care  in  the  hospital,  and  I  am  able  to  present 
him  to  you  for  your  inspection.  The  notes  of  the  two 
cases  are  as  follows  : 

Private  T.  H — ,  act.  42  years,  was  on  February  14th, 
1916,  struck  in  his  right  eye  by  a  piece  of  the  case  of  a 
shrapnel.  He  thinks  it  was  a  large  piece  that  struck  him 
and  that  it  afterwards  fell  down.  He  immediately  lost 
the  siglit  of  tlie  eye  and  it  had  remained  blind  since. 

1   first  saw   liiiii  at  Chai'iiig  Cross   Hos]iit:»l  on  February 
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Illustrates  Mr.  E.  Treacher  Collins's  paper  on  Contusion  Hypo- 
tony  (p,  204). 

Fig.  3. — Shows  the  shape  of  the  pupil  in  Pte.  T.  H — 's  eye  after  being 
struck  by  a  piece  of  shrapnel.  The  dark  spot  in  the  iris,  at  the  upper 
part  on  the  right-hand  side,  was  the  seat  of  an  attenuated  area  through 
which  a  red  reflex  could  be  obtained  by  reflected  light. 

Fig.  4. — Shows  the  appearances  of  Pte.  T.  H — 's  eye  after  it  had  been 
divided  by  an  antero-posterior  section.  On  the  right-hand  side  at  l.p. 
the  angle  of  the  anterior  chamber  is  shown  prolonged  outwards,  due  to 
rupture  of  some  of  the  fibres  of  the  ligamentum  pectinatum.  The 
pupillary  border  of  the  iris,  on  the  same  side,  is  slightly  bent  backwards 
and  the  whole  iris  retracted.  The  fibres  of  the  suspensory  ligament  on 
that  side  were  ruptured  and  the  border  of  the  lens  has  fallen  backwards. 
R.  marks  the  free  edge  of  the  retina  where  it  has  become  torn  away  at 
the  ora  serrata.  B.C.  marks  blood-clot  in  the  anterior  part  of  the 
vitreous  humour.  There  was  also  blood  effused  between  the  choroid 
and  sclerotic,  which  is  shown  painted  black. 

Fig.  5. — Shows  the  microscopical  appearances  of  a  section  at  the  angle 
of  anterior  chamber  of  Pte.  T.  H — 's  eye,  on  the  opposite  side  to  which 
the  blow  Avas  inflicted,  l.p.  points  to  the  ligamentum  pectinatvim  which 
in  this  position  was  completely  torn  through,  so  allowing  of  retraction 
of  the  iris  by  the  ciliary  muscle. 
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23r(l.  I  t'ound  llu;  lower  and  outer  part  ot  the  ocular 
conjunctiva  bloodstained  and  injected.  1  could  not  make 
out  definitely  whether  these  a])pearances  were  the  result 
of  }i  bruise  or  a  ])ei-iorating  wound.  The  pupil  was 
eccentric,  beinijf  displaced  upwards  and  inwards  to  such 
an  extent  that  there  was  only  a  very  njirrow  ])iece  of  iris 
visible  at  tlie  periphery  of  tlie  anterior  chamber  in  tliat 
•direction  (PI.  Ill,  fig.  3).  The  pupillary  Ijorder  of  the 
iris  up  and  in  appeared  slightly  bent  backwards.  On 
examination  with  reflected  light  a  small  area  con  hi  be 
seen  in  tlie  iris,  to  the  inner  side  of  the  part  where  it  was 
narrowest,  through  wliich  a  red  I'eflex  could  be  obtained. 
There  was  hardly  any  responsive  action  of  the  pu])il  to 
light.  The  anterior  chamber  was  of  unequal  depth,  but 
generally  shallower  than  normal  ;  it  contained  a  few  strands 
of  blood-clot.  No  details  of  the  fundus  could  be  seen 
0):)hthalmoscopically,  and  hardly  any  red  reflex  could  be 
obtained.  By  focal  illumination  large  blood-clots  could  be 
seen  in  the  vitreous.  The  tension  of  the  eye  was  —  1. 
An  X-ray  examination  by  Dr.  Ironside  Bruce' showed  that 
there  was  no  foreign  body  in  the  eye.  The  patient  had 
only  bare  perception  of  light  and  complained  of  much  pain 
in  and  around  the  eye.      Five  days  later  it  was  excised. 

After  being  hardened  in  formalin  the  eyeball  was 
frozen  and  divided  by  an  antero-posterior  section,  passing 
obli(i[uely  downwards  and  outwards,  so  as  to  cut  through 
the  seat  of  injury  and  the  pupil  where  it  was  most 
eccentric.  Sections  of  one  half  of  the  globe  wei-e  cut 
for  microscopical  examination.  There  had  been  no  per- 
foration of  the  tunics  of  the  globe  at  the  seat  of  the 
injury  down  and  out.  On  the  opposite  side,  where  the 
iris  was  narrow^est,  it  was  found  to  have  been  drawn 
backwards  and  outwards,  this  retraction  being  permitted 
by  a  rupture  of  the  ligamentum  pectinatum  in  that 
locality  (Plate  III,  flg.  4).  Some  sections  passed  through 
one  of  the  anterior  ciliary  arteries,  the  rupture  had  ex- 
tended through  the  ligamentum  pectinatum  up  to  it,  but, 
having  offered  greater  resistance,  it  had  remained  intact 
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(PI.   Ill,    iio-.    4).      This  accounts  for  there   having  been- 
only  slight  ha?morrhage  into  the   antei'ior  chamber.      The 
tilting  back  of  the  tip  of   the  iris  where  it  was   most  dis- 
placed, which  was   noticed  clinically,  was  very  evident  in 
the    sections.      About    the    middle    of    the    iris,    in    some 
sections,    a    small    area    was    found    where    there  was  a 
gap   in   the   pigment   epithelium   on  its   posterior  surface. 
This     doubtless     accounted     for     the     red     reflex    which 
could  be  obtained  through   it   in   one  place    by    reflected 
light.      The  stroma  of  the  iris  in  this  region  was  swollen ^ 
showing  ma.ny  enlarged  lymph   spaces.       The   suspensory 
ligament  of  the  lens  was  torn  across,  up  and  in,  and  the 
margin  of  the  lens  in  this  region  was  slightly  tilted  back- 
wards.     On    both   sides   of   the    globe  there    was    a  thin 
layer  of  blood-clot  in  the  lymphatic   spaces  between  the 
choroid  and  sclerotic.      The  retina,  up  and  in,  had  become 
torn  through  at  the  ora  serrata.      Its  free  torn  edge,  and 
the  part  immediately  adjacent,  floated  inwards  away  from 
the    ciliary    body   and    choroid.      There    was    also    some 
detachment  of  the  retina  on  the  opposite  side  of  the  globe. 
There  were  extensive  blood-clots  in  the   anterior  part   of 
the  vitreous  (fig.  4). 

Charles  W — ,  aet.  20  years,  a  soldier,  was  on  March  2nd 
of  this  year  struck  in  the  face  by  several  fragments  caused 
by  the  explosion  of  a  "  whiz-bang.^^  The  sight  of  his  right 
eye  went  immediately  after  the  injury.  He  was  sent  to 
Boulogne,  where  he  remained  in  hospital  until  transferred 
to  Moorflelds  on  March  24th,  and  the  following  notes 
were  taken  by  Mr.  Joynt,  the  senior  house  surgeon.  He 
had  not  suffered  from  any  pain  in  the  eyes,  and  his 
general  health  was  quite  good.  On  both  sides  of  his  face 
there  were  several  small,  scattered,  suppurating  sores, 
produced  by  abrasions  of  the  skin.  In  the  right  eye 
there  was  a  moderate  amount  of  both  conjunctival  and 
ciliary  injection.  The  cornea  was  clear  and  there  was  no 
sign  of  any  Avound  either  in  it  or  the  sclera.  The  anterior 
chamber  was  shallow.  The  pupil  was  dilated  to  about 
two-thirds,  inactive   to   light,   and   displaced  outwards   to- 


PLATE    IV. 

Fig.  6  illustrates  Mr.  E.  Treacher  CoUins's  paper  on  Contusion 

Hypotonj  (p.  204). 

Fig.  6. — ShoAvs  the  microscopical  appearances  of  a  section  at  the  angle 
of  the  anterior  chamber  of  Pte.  T.  H — 's  oj^e,  on  the  opposite  side  to 
"which  the  blow  was  inflicted,  a.c.a.  points  to  the  anterior  ciliary  artery, 
which  has  remained  intact  thoug-h  the  ligamentum  pectinatum  has  been 
ruptured  in  its  vicinity.  The  stroma  of  the  iris  is  shown  to  be  oedema- 
tous  and  there  is  a  gap  in  the  j^ignnent  epithelium  on  its  posterior 
surface ;  this  corresponds  to  the  translucent  area  seen  in  the  iris,  and 
shown  as  a  dark  spot  in  Fig.  3. 


Fig.  1  illustrates  Capt.  E.  Beatson  Hird's  paper  on  Notes  on  a 
Case  of  Tumour  in  the  Retina  (Massive  Exudation)  (p.  345). 

Section  showing  half  of  the  tumour,  the  retina  only  being  in  the  field. 
It  consists  largely  of  a  mass  of  fibrinous  tissue,  situated  between  the  rod 
and  cone  layer  and  the  pigment  layer.  Thei'e  are  irregular  clefts  in  the 
fibrinous  tissue,  and  the  pigment  cells  show  considerable  proliferation. 
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sucli  ;m  ('.\t(Mit  tliiil  its  out'-i*  inar<^iii  could  inil  ho  seen. 
The  appcariiiicc  jdoduccd  snt^ufested  tljat  of  a  coloboma 
of  tlie  iris  oiilwarils.  'I'licrc  was  a  liiicai*  l>aiid  ol  Ijlood- 
clot  ill  iron!  ot  tlic  ii-is,  just  Ixdow  the  iiiai'<4"iii  (d"  1  lie  j)ii))il. 
The  lens  was  displaced  inwards  and  a  little  backwards,  and 
its  outer  border  could  be  clearly  seen  wliere  tlie  iris  was 
retracted.  Uy  reflected  light  irn^g-ular  greyish  opacities 
were  seen  in  the  lens,  and  some  blood-clots  in  the  anterior 
])art  ot"  the  vitreous.  No  view  of  I  lie  fundus  could  bo 
obtained,  due  to  the  condition  of  tlie  media.  'Tlie  tension 
was  —1,  and  the  vision  only  e(jual  to  counting  fingers  at 
one  foot.  His  left  eye  was  unaffected.  VVlien  ])laced  in 
front  of  the  Ilaab^s  magnet  notliing  happened.  An  X-ray 
examination  gave  no  evidence  of  the  presence  of  any 
foreign  body  in  the  eye,  though  tliere  were  several  shown 
situated  about  the  face.  A  piece  of  metal  whicli  was 
magnetic  was  removed  from  one  of  the  septic  areas  in 
front  of  the  right  ear. 

Pathological  examination  of  the  eye  in  the  first  of  these 
two  soldiers  showed  rupture  of  the  ligamentum  pectinatum 
over  a  limited  area,  without  rupture  of  the  anterior  ciliary 
arteries.  The  similar  symptoms  of  h)calised  retraction  of 
the  iris,  without  extensive  haemorrliage  into  the  anterior 
chamber,  in  the  second  case,  makes  it  probable  tlmt  a 
similar  lesion  was  present.  As  the  anterior  ciliary  arteries 
were  intact  it  seems  improbable  that  the  hypotony  was 
due  to  diminished  secretion.  I  think  it  can  best  be 
accounted  for  by  increased  excretion,  due  to  the  greater 
facility  with  Avhich  tlie  aqueous  humour  could  find  access 
to  the  canal  of  Schlemm,  from  the  rupture  of  the  pectinate 
ligament. 

Another  way  in  which  contusion  of  the  eye  may  pro- 
duce a  new-formed  channel  for  esca])e  of  the  aqueous 
humour  from  the  anterior  chamber  is  by  rujituring 
Descemet's  membrane.  Such  ruptures  have  been  shown 
to  occur,  by  ^J'homson  and  Buchanan,  at  the  time  of 
birth,  usually  from  instrumental  delivery.  The  gap 
formed   in  the   endothelium    of    Descemet's  membrane   in 
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these  ruptures  allows  the  aqueous  humour  to  filter  into 
the  substantia  propria  of  the  cornea,  and  renders  it 
opaque.  In  the  description  of  the  cases  of  this  sort, 
given  by  Thomson  and  Buchanan,  no  mention  is  made  of 
the  tension  of  the  affected  eyes,  probably  because  of  the 
difficulty  of  estimating  the  tension  in  newly  born  infants' 
eyes.  In  these  ruptures  of  Descemet's  membrane  the 
gap  formed  in  the  elastic  lamina  soon  becomes  bridged 
over  by  a  newly  developed  endothelium ;  any  further 
filtration  through  the  gap  is  then  arrested,  as  is  shown 
by  the  disappearance  of  the  corneal  haze.  If,  then, 
hypotony  should  result  from  such  a  lesion,  it  would  only 
be  of  temporary  duration.  When,  however,  hypotony  is 
caused  by  either  of  the  previous-mentioned  conditions, 
viz.  internal  scleral  rupture,  or  rupture  of  the  pillars  of 
the  iris  and  ciliary  muscle,  it  might  be  permanent. 
Separation  of  the  structures  severed  in  these  injuries  is 
wider,  and  the  chance  of  them  becoming  covered  by 
endothelium  less  probable. 

Conclusions. 

(1)  That  hypotony  following  contusion  of  the  eyeball 
may  be  due  to  different  causes,  and  that  more  than  one 
cause  may  be  present  at  the  same  time. 

(2)  When  of  short  duration,  it  is  probably  due  to  an 
increased  rate  of  excretion  of  the  intra-ocular  fluid  through 
the  expanded  normal  channels  of  exit ;  or,  possibly,  to 
some  arrest  of  secretion  from  paresis  of  the  vaso-con- 
strictor  nerves. 

(3)  When  of  long  duration  it  may  be  due  to  : 

(a)  The  formation  of  new  channels  of  exit  for  the  intra- 
ocular fluid  from  the  anterior  chamber  from  either  an  in- 
ternal scleral  rupture,  or  rupture  of  the  pectinate  ligament. 

{h)  The  cutting  off  of  blood  supply  to  the  ciliary  body 
from  rupture  of  the  anterior  ciliary  arteries. 

(r)  Or  ])ossibly  the  detachment  of  the  pars  ciliaris 
retinte. 
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(4)  If  ;ic(!()Mipiinic'(I  by  cxtonsivo  liiL'iiH)rrli;i<^(}  into  tlie 
{interior  cluunber,  cither  the  ciiniil  of  Sclilennn  has  ])een 
opened  up  by  an  internal  scleral  rii])ture,  or  the  anterior 
ciliary  arteries  h;i,ve  ijccii  toiii  across  from  c^clo-dialysis. 

(5)  If,  when  the  l)l()()(l  has  cleared  away,  a  ])ortion  of 
the  iris  has  (iisaj)peared  from  view,  as  though  an  iridec- 
tomy had  been  done,  then  there  has  been  cyclo-dialysis 
with  rupture  of    the  anterior  ciliary  arteries. 

(0)  Jf,  in  course  of  time,  a  translucent  area  appears 
just  outside  the  sclero-corneal  nuirgin,  like  that  seen  in  a 
cyst(rid  cicatrix,  then  there  has  been  an  incomplete 
internal  rupture. 

(7)  If  the  anterior  chamber,  without  extensive  hasmor- 
rhage  into  it,  becomes  markedly  dee})ened  in  the  whole 
or  })art  of  its  circumference,  there  has  ])robably  been  a 
ru})ture  of  the  ligamentum  pectinatum,  limited  to  the 
pillars  of  the  ii'is,  and  of  the  ciliary  muscle,  prolonging 
tlie  angle  of  the  anterior  chamber  outwards. 

(8)  If  the  lens  is  dislocated  laterally,  and  the  retina 
detached,  the  vitreous  humour  has  probably  come  forward 
into  the  circumlental  space,  and  may  have  dragged  the 
pars  ciliaris  retina)  away  from  the  pigment   epithelium. 
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11.    Some   observations   irith  the   Schiotz   tonometer   on  the 

normal  eye. 

B}^  Montague  L.   Mine. 

Recently,  at  the  suggestion  of  Treacher.  Collins,  I  made 
a  number  of  observations  with  a  Schiotz  tonometer  on 
normal  eyes  under  varying  conditions.  These  observations 
were  made  on  children  of  ages  varying  from  10  to  16 
years  of  age,  as  these  were  readily  available,  under  suit- 
able conditions,  for  an  investigation  lasting  some  four 
months,  the  time  for  tliis  work  being  limited. 

Although  some  fifty  picked  cases  were  examined,  it  has 
been  impossible  to  record  more  than  twenty-six  of  them 
here,  as  when  the  child  ])i'ovod  too  restless  for  reliable 
readings  to  be  taken,  or  the  same  i-esnlt  was  not  obtained 
on  at  least  two  different  occasions,  the  observations  liad, 
of  course,  to  be  discarded  as  valueless.  I  have  certainly 
been  able  to  aj»pi*eciate  al!  the  dillicult ics,  inentioned  by 
Priestley  Smith  in  his  recent  ai-ticle  "  On  the  imitations 
of   the   Tononieter,^^  which    lend    to  invalidate  any  results 
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obtained  by  this  inotliod,  but  1  have  tried  to  eliminate 
error,  as  far  as  possible,  by  inakiiif^  several  observations, 
at  different  times,  on  the  same  ehild.  It  is,  I  think, 
unlikely  that  one  would  be  able  to  <^et  as  high  a  propor- 
tion of  satisfactory  readings  amongst  children  elsewhere, 
as  at  the  Metroj)olitan  Asylums  ]5oard's  Ophthalmia 
School  at  Swanley,  since  these  patients  are  extremely 
well  disciplined  and  used  to  having  their  eyes  treated  in 
various  ways. 

On  commencing  the  investigation,  which  was  originally 
undertaken  to  determine  the  influence  of  eserin  on  tlie 
normal  eye,  I  did  not  know  of  the  previous  work  on  the 
subject  by  the  same  method,  by  other  observers  in  Europe 
and  America,  but  later  found  that  my  results  corresponded 
closely  with  theirs,  and  as  this  work  does  not  seem  to  be 
very  widely  known  in  this  country,  in  order  to  call  atten- 
tion to  it,  and  to  record  what,  I  think,  is  a  fresh  observa- 
tion, it  has  been  thought  worth  while  to  bring  these  results, 
as  far  as  they  go  at  present,  before  the  Society. 

As  regards  the  application  of  the  instrument,  it  is  quite 
unnecessary  to  enter  into  details  here,  since  they  should 
be  well  known,  but  I  should  like  to  call  attention  to  two 
points.  The  first  has  already  been  noted  by  many 
observers,  such  as  A.  J.  Ballantyne  and  Lieut. -Col.  R.  H. 
Elliot  in  this  country,  and  Schoenberg  in  America,  and  is 
that  the  continued  or  repeated  application  of  the  tono- 
meter, mechanically,  by  its  weight,  lowers  the  intra-ocular 
pressure  definitely  in  a  very  short  time,  so  that  it  is  the 
first  reading  on  any  given  occasion  that  is  trustworthy, 
provided  the  patient's  eye  is  steady  and  the  gaze  suitably 
fixed  on  some  distant  object  vertically  overhead,  or,  in  the 
case  of  convergence,  at  the  tip  of  a  linger  held  twelve  inches 
from  the  nose.  The  last  point  is,  I  think,  important,  as 
will  be  shown  later,  and  seems  to  be  one  which  has  not 
hitherto  been  recognised  by  all  observers.  There  is 
another  reason,  especially  when  one  is  dealing  with 
children,  why  it  is  the  first  reading  that  is  reliable  under 
favourable   conditions,   viz.  that  repeated   observations,  or 
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any  prolongation  of  the  examination^  tend  to  make  the 
patient  restless,  however  good  he  (or  she)  may  be, 
although  occasionally  one  comes  across  an  exception  to 
the  rule. 

The  second  point  is  one  to  which  Priestley  Smith  draws 
attention  in  the  article  previously  mentioned,  and  it  is  that 
faulty  results  may  very  readily  be  obtained  by  malposition 
of  the  tonometer  on  the  cornea,  and  these  can  only  be 
eliminated  by  practice,  care,  and  repeated  observations  on 
the  same  patient.  I  note  this  fact  especially  because  I 
wish  to  point  out  that  the  two  most  probable  faulty  posi- 
tions of  the  eye  in  relation  to  the  tonometer,  when  the 
eyes  are  converging,  would,  according  to  Priestley  Smith, 
give  a  very  slightly  higher  scale  reading  (and  therefore  a 
lower  intra-ocular  pressure)  than  the  normal,  and  any 
error  thus  introduced  would  tend  to  diminish,  rather  than  to 
exaggerate,  any  di:fference  in  pressure  due  to  convergence. 

In  the  table  shown,  upon  which  this  communication  is 
based,  I  have  given  the  actual  scale  readings,  as  well  as 
their  translation  into  millimetres  of  mercury,  taken  from 
the  chart  accompanying  the  instrument.  In  the  body  of 
the  paper,  however,  I  have  used  the  translation  as  being 
more  convenient  and  more  intelligible,  it  being  immaterial 
in  this  case  whether  the  conversion  is  scientifically  accu- 
rate or  not,  as  we  are  here  dealing  with  comparisons 
between  the  normal  intra-ocular  pressure  and  the  intra- 
ocular pressure  of  the  same  eye  under  varying  conditions. 

Before  detailing  the  observations,  I  should  note  also 
that  all  the  eyes  were  anaesthetised  with  cocaine  hydro- 
chloride 4  per  cent,  solution,  as  this  was  more  readily 
obtained  than  holocaine,  the  error  thus  introduced  being 
constant  through  the  series.  According  to  Llibs,  who  used 
liolocaine,  cocaine  reduces  the  intra-ocular  pressure  in 
normal  eyes  from  1  mm.— 4  mm.  Hg.,  and  his  results  have 
been  confirmed  by  many  others. 

The  observations  so  far  made  are  as  follows  ; 

(1)  '^J'he  intra-ocular  pressure  of  the  normal  eye  gazing 
at  a  fixed  spot  on  the  ceiling. 
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(2)  Tlie  intra-ociihir  pressure  of  the  same  eye  <^aziiig  at 
a  finger  lield    \'2  in.   IVoin  tlic  nose. 

(8)  The  intra-ociihir  pressure  of  the  same  eye  under  tlie 
influence  of  eseriii. 

(4)  The  intra-ocular  })ressure  of  noi-nial  eyes  at  varying" 
intervals  after  the  removal  of  a  pressure  bandage. 


hitra-ocnlar    Pressures    of    Normal    Eyes 

Tonometer). 


[icith     ScJdotz 


Normal 

i.o.p. 

Converf^iiig. 

With  Eserin. 

Scale 

, 

Case  No. 

Rejuiiiirr.  nmi.  Hg. 

Scale,     mm.  Hg. 

Scale,    mm.  Hg 

1 
2 

30 
4-0 

25 
21-5 

40  21-5 
60          150 

3              25 

3 
4 

50 
40 

18-5 
21-5 

60  15-0 
6.0         150 

1-5           32 

„ 

30 

25 

4-25       20-5 

o 

6 

325 

23-75 

2             29-5 

4-75       18-75 

7 

3-75 

22-25 

2             29-5 

6-0         150 

8 

3-25 

23-75 

2-25        28-5 

40         215 

9 

4.5 

19-5 

3            25 

7-0         13-5 

10 

2-5 

27-5 



4  0         21-5 

11 

5-0 

18-5 

3-5         23 

6-0         150 

12 

30 

25 

2-5         27.5 

40         21-5 

13 

2  75 

26 

35         230 

14 

4.0 

21-5 

4-75       18-75 

15 

2-5 

27-5 

30         25-0 

16 

3-5 

23 

50         18-5 

17 

40 

215 

2            29-5 

4-0         21-5 

18 

40 

21-5 

40         21-5 

19 

2-0 

29-5 

3-5         230 

20 

30 

25 

2-5         27-5       . 

4-0         21-5 

21 

40 

215 

40         215 

22 

2-5 

27-5 

1-5         32 

25         27-5 

28 

3  0 

25 

2             29-5       . 

5-5         17-5 

24 

4  5 

19-5 

4             21-5 

70         13-5 

25 

40 

21-5 

3             25 

4-5         19-5 

26 

2-5 

27-5 

2             295       . 

4-0         21-5 

Taking  the  findings  in  detail  : 

(1)    The  normal  intra-ocular  pressure  was  found  to  vary 


from    18-5    mm.    Hg.-29-5    mm, 
23*5  mm.  Hg. 


Hg., 


tl 


\v    mean 


beini 


230  INJURIES    OF    THE    EYE. 

Liibs,  when  fixing  the  normal  infcra-ocular  pressure  at 
13  mm.— 26  mm.  Hg.,  states  that  in  three-fourths  of  the 
adults  tested  it  varied  from  18  mm.— 31  mm.  Bg.,  while 
age  appeared  to  him  to  have  no  influence.  Examining 
100  cases,  Weguer  found  the  average  in  patients  under 
25  years  to  be  23  mm.,  tlie  average  for  the  whole  series 
being  21  nnn.  Hg. 

(2)  The  intra-ocular  pressure  during  convergence  was 
found  to  be  increased  in  all  cases  in  which  a  reliable 
reading  could  be  taken  by  an  amount  varying  from  2  mm.— 
10*5  mm.  Hg.,  the  mean  being  4*9  mm.  Hg. 

It  will  be  seen  by  tlie  table  that  only  rather  more  than 
half  the  cases  could  be  examined  in  this  way,  as  some  had 
left  the  school  before  I  commenced  this  part  of  the 
investigation,  and  others  seemed  unable  to  concentrate 
their  effort  sufficiently  to  keep  steadily  gazing  at  a  near 
object  when  one  eye  was  covered  by  the  instrument.  It 
was,  of  course,  easy  to  tell  whether  or  not  the  necessary 
convergence  was  being  maintained,  not  only  by  watching 
the  eye  on  which  the  tonometer  was  placed,  but  also  by 
noting  the  steadiness  of  the  gaze  in  the  fixing  eye. 

To  be  able  to  state  definitely  that  it  is  the  act  of  con- 
vergence which  raises  the  intra-ocular  pressure,  it  is 
necessary  to  eliminate  the  possibility  that  accommodation 
may  have  a  similar  effect,  and  to  this  end  one  might  make 
similar  observations  on  myopes  of  some  3*5  dioptres,  whose 
far  point  is  about  12  in.  from  the  eye.  Unfortunately, 
amongst  the  children  I  examined,  there  was  not  a  single 
myope  of  approximately  this  degree,  and,  although  at  the 
hospital  I  have  been  on  the  watch  for  suitable  patients,  I 
have  up  to  the  present  been  unable  to  find  one  at  a  con- 
venient time  for  exeimination. 

The  use  of  atroj)ine,  for  the  purpose  of  eliminating 
accommodation,  I  found  unsatisfactory  in  the  few  children 
I  examined,  as  although  it  is  stated  by  Ijiibs,  and  numerous 
other  observers,  that  this  drug  has  no  effect  on  the  normal 
intra-ocular  pressure,  the  mydriasis  ])roduced  ])revented 
good  fixation  and  made  trustworthy  readings  impossible. 
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I  lou'cvcr,  it  is  stated  in  rai-son's  PdJlioloiji/  of  tlie.  Kyc 
that  several  observers  working  on  exciseti  eyes  have 
found  no  ditTci-cncc  in  inti-n-ocMilar  pressure  after  electrical 
KtiiMidati(jn  ot"  the  ciliary  ret^ioii,  whilst  others,  after  stinm- 
lation  of  the  ciliary  o-an^-lioii  in  ciirai'ised  animals,  liave 
obtained  the  same  result.  Hess,  too,  working  on  monkeys 
and  pit^eons,  which  lia\i!  a  considerable;  ran<^e  of  accom- 
modation, also  obtained  the  same  negative  result,  while 
Leonard  Hill,  in  his  ])aj)er  on  "The  Physiology  of  the 
Intra-ocular  l*ressui-e,'^  very  definitely  states  that  *' neither 
the  aqueous  pressure  nor  the  vitreous  pressure  change  in 
the  least  degree  during  accommodation/'  It  is  evident, 
therefore,  that  the  rise  of  pressure  shown  in  my  cases 
must  be  attributed  to  the  convergence  alone. 

(3)  The  intra-ocular  pressure  of  eyes  under  the  influence 
of  eserin  was  found,  m  22  of  the  26  cases,  to  be  diminished 
by  an  amount  varying  from  225  mm.— 725  mm.  Hg.,  the 
mean  being*  4'6  mm.  ^i^^.,  wliile  in  the  remaining  4  cases 
it  was  unaltered. 

LUbs  and  others  have  found  that  eserin  reduces  the 
intra-ocular  pressure  by  an  amount  varying  from  3  mm.— 
8  mm.  Ug.,  which  closely  corresponds  with  the  results 
obtained  by  me. 

At  the  International  Congress  of  Medicine  in  1913, 
A.  J.  Ballantyne,  in  an  interesting  paper  on  ^^Observa- 
tions with  a  Schiotz  Tonometer,^'  stated  that  *^  it  is  gener- 
ally held  that  eserin  has  no  influence  on  the  tension  of 
the  normal  eye,''  while  arguing  that  a  suspicious  tension 
reduced  by  eserin  is  j)robably  pathological.  I  think  it 
is  evident  from  these  results,  which  are  merely  confirma- 
tory of  the  work  of  others,  that  any  such  general  opinion 
is  incorrect,  and  that  this  drug  does,  in  the  majority  of 
cases,  reduce  the  normal  intra-ocular  ])ressure  by  an 
amount  varying  from  one-lifth  to  one-third,  which  can 
hardly  be  called  negligible,  although  it  may  not  be 
appreciable  to  the  finger. 

(4)  The  intra-ocular  pressure  of  normal  eyes,  after  the 
application  of  a  pressure  bandage,  was   naturally  found  to 
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vary  very  considerably  according  to  the  amount  of  pressure 
applied  to  the  eyeball. 

I  found  that  an  a])plication  for  an  hour  and  a  half  was 
quite  as  efficacious  in  reducing  the  pressure  as  one  left  on 
for  six  hours ;  but  whereas  in  Parson^s  Pathology  of  the 
Eye  it  is  stated  that  prolonged  application  of  a  pressure 
bandage  niay  cause  the  intra-ocular  pressure  to  remain 
subnormal  for  a  considerable  time,  I  found  that  it  regained 
its  normal  level,  in  ten  cases  examined,  in  from  twenty-five 
to  sixty  minutes.  This  would  certainly  suggest  that  some 
other  factor  is  present  in  those  cases  in  which  the  tension 
remains  low  for  some  time. 

The  scale  readings  of  a  case,  in  which  considerable 
pressure  had  been  exercised  by  the  bandage,  and  which 
can  be  taken  as  fairly  typical,  were  as  follows,  the  times 
being  given  from  the  removal  of  the  bandage,  the  first 
interval  being  necessary  to  allow  the  cocaine  instilled  to 
sufficiently  anaesthetise  the  cornea  : 

0  min.        10  min.      15  min.        20  min.      25  min.     I2  lirs. 

19  12  10  6-75  3  3 

It  will  be  noticed  that  the  intra-ocular  pressure,  as 
indicated  by  the  first  reading,  is  extremely  low,  corre- 
sponding (according  to  the  chart  accompanying  the 
instrument)  to  a  pressure  of  1*5  mm.  Hg.,  but  I  found 
that  it  might  be  reduced  on  several  occasions  to  a  similar 
or  even  lower  level  without  any  harmful  effect  on  the  eye, 
and  within  twenty  minutes  of  removal  of  the  bandage  the 
vision  had  regained  its  normal  acuity.  I  think  this  fact 
should  certainly  remove  any  lingering  fears  that  the 
weight  of  a  tonometer,  applied  for  any  length  of  time  to 
estimate  the  rate  of  drainage  of  the  intra-ocular  fluids, 
can  possibly  be  harmful  to  the  eye,  and  it  confirms  A.  J. 
l^allantyne's  o])inion,  given  in  the  paper  previously  men- 
tioned, that  any  pressure  exerted  by  the  instrument  is 
harmless. 

I  might  mention  here  that,  in  spite  of  the  fact  that  my 
patients  were  children,  and  some  of  the  discarded  children 
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proved  soniowluit   rostloss,  iii    no    sin<^lt»  iustanco   did   tin; 
use  of  tlic  ioiioiiH'ter  in  any  wuy  injnio  tlio  eye;   althoii^l 
no  special  })rt'caiit ions,  such  as  the  a])plication  ot"  oil,  were 
taken  to  prevent  (hiniaj^e  to  tlie  corneal  ('j)itlieliu?n,  oidinary 
care  seeminn-  (|uit(»  sufficient. 

Takiu'i;'  the  results  of  these  ol)servations  int(;  ccuisidera- 
tion,  1  think  it  is  evident  tliat  they  give  some  support  to 
the  advocates  of  the  use  of  eserin  in  souie  cases  of  corneal 
ulceration,  the  diniinisluMl  inti-a-ocular  pressure  lessening 
the  tendency  to  perforation,  and  allowing  an  increased 
lymph  flow  through  the  cornea.  Whether  these  advan- 
tages outweigh  the  disadvantages  of  a  possible  attack  of 
iritis  supervening  with  a  contracted  ])U])il,  is  still  open  to 
question. 

As  regards  the  use  oF  intra-ocular  pressure  found  to 
occur  during  convergence,  these  results  would  seem  to 
supply  proof,  which  has  been,  as  far  as  I  can  ascertain, 
previously  lacking,  for  tlie  very  general  belief  that  the 
globe  is  compressed  by  the  extrinsic  muscles  during  close 
work,  this  being  an  important  factor  in  the  production  of 
myopia,  especially  in  children  witli  weak  sclerotics.  l^arsons 
found  that  movements  of  the  external  muscles  raised  the 
intra-ocular  pressure,  and  in  his  experiments  liad  to  curarise 
the  animals  with  which  he  was  working,  but,  obviously, 
could  not  on  them  test  the  effect  of  convergence. 

Lastly,  I  think  it  maybe  worth  noting  that  there  seems 
to  be  no  uniformity  amongst  workers  with  the  tonometer 
about  the  method  of  fixing  the  eye,  som(^  making  tlie 
patient  gaze  at  a  distant  object,  others  making  him  tix 
the  tip  of  a  finger  of  his  own  lumd  NNJiile  the  reading  is 
being  taken.  I  would  suggest,  in  view  of  these  results, 
that  the  former  method  should  be  universally  adopted,  in 
order  to  make  records  more  unif(n-ni. 

In  conclusion,  I  must  express  my  thanks  to  Treacher 
Collins  for  many  suggestions  made  during  the  investiga- 
tion on  which  this  paper  is  based. 
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(These  two  contributions  were  discussed  together.) 


Mr.  Treaclier  Collins'  paper  on  Hypotony. 

Lt.-Col.  Elliot's  remarks  in  the  discussion. 

Mr.  Treacher  Collins  was  kind  enough  to  allow  me  to 
see  his  extremely  interesting  paper  in  advance,  and  to 
suggest  that  I  might  take  part  in  the  discussion  of  it. 

^Ir.  Collins  states  that  the  pathological  examination  of 
eyes  removed  after  contusion  injuries  has  shown  him  that 
the  clinical  observation  of  loss  of  motility  in  the  iris  or 
ciliary  muscle  does  not  justify  the  assumption  of  loss  of 
conductive  power  in  the  nerves.  I  should  like  to  supple- 
ment this  statement  of  laboratory  experience  from  clinical 
experience.  My  attention  was  called  many  years  ago, 
wlu'ii  1  first  started  using  the  Zeiss  corneal  microscope,  to 
the  fact  that  in  the  cases  in  which  mydriasis  followed  non- 
])erforating  injuries  to  the  eye,  it  w;is  possible  under  com- 
])aratively  high  magnification  to  recognise  tears  in  the 
])U))illary  margin  of  tlie  iris.  1  then  made  it  a  rule  to 
examine  every  such  case  carefully  on  the  microscope,  and 
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I  foiiiKl  (li;it  tlic  cvidcMicc  in  (|iieHti()n  was  ;il)S()lut(*ly  ncivor 
missing.  If  tlic  t'icc  tMlt^c  of  tlu^  ii'is  is  so  often  torn  l)y 
indirect  violence,  it  is  easy  to  understand  tlie  other  ruptures 
of  det^p  parts  of  the  eye  of  wliicli  Mi-.  (V)llins  lias  also 
spoken. 

Again,  1  shoiihl  like  to  endors(!  from  tht;  clinical  stand- 
point wlijit  Mr.  Collins  has  to  say  about  the  tension  of 
eyes  on  wliich  optico-ciliary  neui-ectoniy  has  been  jx'i-- 
foi'nied.  J  luive  liad  occasion  to  ])erforni  this  operation  a 
comparatively  large  number  of  times,  as  often  indeed  as 
nineteen  times  in  two  consecutive  years.  This  is  due  to 
the  fact  that  many  Indians,  especially  those  of  the 
Mahonnnedan  faith,  will  not  ])art  with  an  eye,  even  if  it 
is  blind  and  painful.  Considering  that  in  the  course  of 
this  operation,  the  eye  is  rotated  round  so  that  the  optic 
nerve  is  brouglit  forward  into  the  wound,  in  the  position 
tliat  the  cornea  previously  occupied,  and  that  a  portion  of 
the  nerve,  usually  from  6  to  10  mm.  in  length,  is  then 
resected,  tliere  can  be  no  question  that  the  long  ciliary 
arteries  are  cut.  Under  these  circumstances  one  would 
have  anticipated  a  heavy  fall  in  tension,  comparable  to 
that  wliich  occurs  when  an  eye  is  enucleated.  Un- 
doubtedly the  fall  in  tension  that  does  occur  is  masked  to 
a  great  degree,  in  the  days  immediately  following  0[)era- 
tion,  by  the  increased  tension  in  the  orbit,  due  to  effusion 
of  blood  and  serum,  following  the  extensive  traumatism  of 
the  operation  ;  but  when  this  passes  away,  though  the 
glaucomatous  condition  of  the  eye  is  found  to  be  relieved, 
there  is  certainly  none  of  that  hypotonus  which  might 
have  been  expected.  Seen  long  after  healing  is  com- 
pleted, the  tension  of  the  e^-e  often  appears  quite  normal. 

With  regard  to  the  a})pearance  of  a  '^  tre])hine-wound- 
area  ''  in  the  case  which  had  not  been  trephined,  I  should 
like  to  ask  Mr.  Collins  if  tliis  ai-ea  was  centred  round 
one  of  the  })erforating  vessels.  1  have  the  notes  of 
a  case  in  the  practice  of  Capt.  Gray  in  Madras,  anil 
have  had  another  described  to  me  by  an  Auierican  oph- 
thalmic surgeon.    In  both  of  these  there  had  been  evidence 
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of  high  tension  ;  no  accident  or  operation  was  in  cpiestion 
in  eitlier,  and  yet  both  })resented  well-marked  filtering- 
scars  snggesting  a  tre])hining.  The  only  possible  explana- 
tion appeared  to  be  that  the  aqueous  fluid  had  made  its 
way  forward  (owing  to  some  anatomical  .  abnormality) 
around  the  pevforating  vessel  in  question. 

A  certain  amount  of  light  may,  I  think,  be  thrown  on 
the  c\3tiology  of  h3^potony  by  a  study  of  the  various 
operations  for  glaucoma,  since  their  express  object  is  the 
surgical  reduction  of  tension.  Lagrange  has  discussed 
this  question  very  fully,  and  has  concluded  that  the 
action  of  iridectomy  in  lowering  tension  may  be  ascribed 
to  four  factors  :  (1)  the  division  of  the  pectinate  liga- 
ment ;  (2)  the  opening  of  the  closed  angle  of  the  iris  ; 
(3)  the  establishment  of  a  communication  between  the 
suprachoroidal  space  and  the  anterior  chamber;  and 
lastly  (4)  the  accidental  establishment  of  subconjunctival 
filtration.  The  first  and  third  of  these  factors  mio-lit 
very  easily  be  in  active  existence  in  the  class  of  injuries 
with  which  Mr.  Collins^  paper  deals.  The  suggestion  as 
to  the  former  of  these,  viz.  the  rupture  of  the  pectinate 
ligament,  emanated  originally,  I  believe,  from  Czermak. 

Again,  Axenfeld,  in  dealing  with  the  results  he  had 
obtained  from  trephining,  drew  attention  to  the  fact  that 
in  a  number  of  cases,  in  which  he  could  find  no  conjunc- 
tival evidence  of  filtration,  the  tension  wa.s  none  the  less 
sensibly  and  sufficibntly  reduced.  He  offered  the  sug- 
gestion that  the  aqueous  fluid  was  in  such  cases  carried 
off  by  the  deeper  vessels  of  the  sclero-corneal  junction, 
which  thus  vicariousl}'  took  on  the  normal  function  of 
Schlemm's  canal.  Here  again  we  a,ppear  to  have  a 
possible  endorsement  of  the  views  which  Mr.  Collins  has 
put  forward. 

Mr.  Collins  has  mentioned  the  very  interesting  pheno- 
menon of  th(?  complete-coloboma-a.ppearance  associated 
with  ruptures  of  the  pectinate  ligament.  1  have  met 
this  phenomenon,  not  only  after  injuries,  but  also  after  a 
vitreous    loss    in    the    extraction    of    a   cataract.      Unfor- 
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tiiiiJitcly  I  ciiiiiit)!  rofollcct  wlietlicr  in  the  npcijit  ion 
cases  (of  which  thcM'o  worn  at  least  twoj  tlio  tension  ol"  the 
eye  was  subnormal  ;  the  point  would  certainly  be  worth 
notin<;'  il   the  condition  were  met  again. 

With  regMi-d  to  the  findings  of  Mi*.  Iline  that  the 
instillation  of  esei-in  slightly  lowers  the  tension  of  the 
healthy  eye,  the  results  of  different  workers  on  this  })oint 
would  appear  to  hav^e  been  conflicting.  Thus  Fourriere 
stated  that  tln^  instillaiion  of  the  usual  strength  ])repara- 
tions  of  atropin,  novocain,  stovain,  pilocarpin,  and  eserin 
produced  no  definite  alteration  in  the  tension  of  healthy 
eyes  {Ann.  <r()riclist,i(jnt',  Jainier,  1913).  l^ietti  on  several 
occasions  found  the  least  diminution  of  tension  during  the 
inaxitnum  meosis,  and  in  one  nornud  patient  the  tension 
was  raised  by  the  exhibition  of  either  eserin  or  pilocarpin, 
in  spite  of  the  existence  of  meosis  {Anji.  di  Otf.,  xl,  p.  573). 
Jjaiigenhan  found  a  distinct  but  not  large  lowering  of 
tension  in  noi-mal  eyes  under  the  action  of  eserin  and 
pilocarpin  in  the  usual  strengths  {Cent.  f.  p.  Augenh., 
1910,  p.  328).  The  difference  of  opinion  is  the  more 
strange,  since  all  writers  appear  agreed  that  meotic  drugs 
produce  a  very  definite  lowering  of  tension  in  glaucoma- 
tous eyes.  Wesscly,  liowever,  ])recipitated  a  severe 
attack  of  congestive  glaucoma  in  a  patient  by  the  instil- 
lation of  a  1  per  cent,  eserin  solution  for  a  sliglit  attack 
of  the  disease.  Three  days  later  lie  again  distilled  an 
eserin  solution,  this  time  4  P^r  cent.,  and  again  a  severe 
attack  of  glaucoma  followed.  He  experimented  on  rabbits 
with  eserin  solution,  and  found  that  in  tliem  there  was 
invariably  a  distinct  rise  in  tension  following  the  instilla- 
tion of  an  eserin  solution.  This  began  ten  to  fifteen  minutes 
after  the  appearance  of  the  meosis,  reached  its  maximum 
in  ten  to  fifteen  minutes,  and  fell  to  the  previous  level 
one  hour  after  the  beginning  of  the  experiment.  Since 
it  has  been  demonstrated  that  in  rabbits'  eyes  the  instil- 
lation of  eserin  has  been  followed  by  hy}HM*a^mia  of  the 
iris  and  ciliary  processes,  VVesseiy  thought  that  rare  cases 
of  paradoxical  action  of  eserin,  such  ab  his  own,  are  to  be 
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explained  by  iin  individual  predisposition  to  hyperseiiiia  of 
the  iris  under  tlie  action  of  the  drug  {Cent.  f.  p.  Angenli., 
vol.  XXX vii,  1913,  p.  303). 

One  thing  at  least  is  clear,  viz.,  that  we  are  far  from 
fully  knowing  or  understanding  the  action  that  the  meotic 
drugs  produce  on  the  tension  of  the  eye,  either  in  health 
or  disease.  Mr.  Mine's  interesting  experiments  certainly 
seem  to  hang  together  very  consistently^,  and  so  carry  a 
large  measure  of  conviction. 

AVitli  regard  to  his  remark  that  he  never  used  oil  on 
the  tonometer  and  yet  met  with  no  abrasion  of  the  cornea, 
I  would  suggest  that  he  might  be  less  fortunate  if,  instead 
of  working  on  children,  lie  were  taking  the  tension  of 
elderly  glaucoma  patients. 

Mr.  Collins'  suggestion  as  to  the  mode  of  action  of 
the  compression  bandage  is  one  that  will  appeal  to  most 
of  us  as  the  obvious  and  acceptable  one.  I  find,  however, 
a  little  difficulty  in  understanding  the  mechanism  by 
which  he  thinks  a  violent,  sudden  compression  can  act  in 
a  similar  w^ay.  It  does  not  seem  possible  that  the  sudden, 
violent,  compressive  action  of  a  blow  could  act  in  opening 
up  tlie  excretory  channels,  except  in  one  way,  viz.,  by  a 
paralysis  of  their  walls  from  overstretching.  Is  this  what 
Mr.  Collins  thinks  occurs  ?  If  so,  I  should  like  to  ask 
his  opinion  on  the  suggestion,  that  violence  sufficient  to 
effect  such  a  distension  of  these  channels  would  be  much 
more  likely  to  cause  rupture  either  of  the  walls  of  those 
channels  or  of  neighbouring  parts.  The  latter  might 
then,  as  Mr.  Collins  shows  in  other  parts  of  his  paper, 
account  for  any  hyi)otony  found  present. 

In  conclusion^  I  desire  to  thank  Mr.  Collins  for  .the 
very  valuable  pai)er  he  has  contributed  on  a  subject  of 
which  we  know  very  much  less  than  its  importance  war- 
rants. Hy])otony  is  intimately  bound  up  with  hypertony 
in  all  (jur  considerations  of  the  medical  and  operative 
treatment  of  glaucoma.  One  of  the  most  important  of 
the  operative  problems  before  us  is  the  reduction  of 
liypertony    without    tlic    pioduction     of     hypotony.       At 
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the  8111110  time  1  would  strongly  ciiipliasise  the  jxHiit  tliat 
artificiiilly  pi-odnct'd  liy{)otuiiy  is  not  necessiirily  of  |)jitlio- 
geiiic  signiticjiiicc.  Wc  luive  so  loiio-  j)een  accustoiiicd  to 
recognise  niaikcd  iiypotony  as  a  feature  of  serious  disease 
that  we  are  disposed  to  exaggerate  its  importance  wlieii 
we  meet  with  it  after  operations  for  glaucoma.  J  liave 
been  able  to  follow  for  a  number  of  years  patients,  in 
wliom  very  marked  hypotony  following  trephining  has 
been  consistent  with  good  visi(ni,  clear  media,  and  ap])a- 
rent  health  of  the  eye.  Jt  is  not  either  fair  or  wise  to 
attribute  every  complication  that  follows  a  filtration 
operation  to  a  co-existing  hypotony,  for  we  know  that 
these  complicatrons,  e.  y.  cataract,  are  to  be  met  with 
either  in  the  ordinary  course  of  the  disease  or  as  a  con- 
sequence of  operations  in  which  no  marked  hypotony  lias 
been  present.  At  the  same  time,  1  agree  with  Mr. 
Collins^  suggestion  that  we  should  limit  the  size  of  our 
trephine  hole,  though  I  })refer  to  do  it  in  the  way 
described  in  my  book,  viz.,  by  using  a  2  mm.  trephine  and 
cutting  off  only  the  corneal  half  of  the  disc.  The  advan- 
tage of  this  is  tliat  should  it  be  necessary  to  deal  witli 
the  iris  in  the  wound  a  2  mm.  opening  enables  one  to  do 
so  much  more  readily  than  one  of  less  size. 

Mr.  Ckioland  said  he  had  used  the  tonometer  since 
1910,  and  when  he  got  the  instrument  the  first  thing  he 
hoped  to  do  was  to  get  an  idea  of  the  tension  in  the  normal, 
eye.  With  this  object  he  examined  1000  normal  eyes, 
extending  over  tw'o  years  and  a  half.  The  average  normal 
tension  was  found  to  be  2002.  That  came  out  lower  than 
the  results  Mr.  lliiie  mentioned.  His  own  cases  were 
arranged  in  decades,  and  according  to  the  errors  of 
refraction.  He  showed  his  results  three  years  ago  at  the 
Oxford  Congress.  He  had  forty  or  fifty  cases  amongst 
children.  He  did  not  remember  the  figures,  but  the  ten- 
sion in  children  was  a  little  higher  than  in  people  older; 
the  tension  seemed  to  be  rather  lower  up  to  50  or  00 
years  of  age.  His  records  were  on  persons  as  old  as  88 
years.      There   were  two  cases  of  high  myopia  in  children 
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under  10  years  of  age,  and  their  tension  was  27 '5  in  each 
eye.  He  did  not  understand  why  it  should  come  out  so 
high,  as  the  normal  was  15  to  25.  Over  25  he  regarded 
it  as  pathological. 

Mr.  Treacher  Collins,  in  reply,  said  that  in  the  case  he 
described,  where  there  was  the  appearance  of  a  filtering 
scar  without  there  having  been  any  perforating  wound, 
the  fistula  was  found,  not  at  the  seat  of  one  of  the  anterior 
ciliary  arteries,  but  nearer  the  margin  of  the  cornea. 
For  the  channel  through  the  sclerotic  of  an  anterior  ciliary 
artery  to  become  a  passage  for  the  escape  of  aqueous 
humour,  one  would  have  to  suppose  some  defect  in  the 
ligamentum  pectinatum,  allowing  of  communication  of  the 
anterior  chamber  with  suprachoroidal  lymph  space.  In 
the  cases  mentioned  by  Col.  Elliot,  which  were  cases  of 
glaucoma,  and  where  presumably  the  angle  of  the  anterior 
chamber  was  closed  by  adhesion  of  the  root  of  the  iris  to 
the  cornea,  the  possibility  of  any  such  communication 
between  these  two  spaces  seemed  highly  improbable. 

Mr.  HiNE,  in  reply,  said  there  was  but  little  in  the  dis- 
cussion requiring  an  answer  from  him.  He  knew  there 
were  some  people  who  were  of  opinion  that  eserin  did 
not  lower  normal  tension.  When  he  started  on  his  in- 
vestigation, he  expected  to  find  no  difference  at  all  as  the 
result  of  using  eserin,  but  when  he  found  that  he  was 
constantly  getting  diminished  tension  he  set  about  looking 
up  the  literature,  and  found  that  the  majority  of  other 
people  got  the  same  results.  Therefore,  as  he  did  not 
start  out  with  a  bias  in  favour  of  a  reduction  in  tension 
resulting  from  eserin,  that  was  a  strong  point  in  favour 
of  the  truth  of  his  conclusions.  The  average  variation  in 
the  results  obtained  by  the  tomometer  by  a  number  of 
workers,  estimating  the  normal  i.o.p.,  in  a  number  of  cases 
was  from  1-2  mm.  llg. 
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12.    Rtij)tnni  of  the  optic   nerre  at  the   nerve  entrance  with 
laceration  of  the  inferior  retinal  vessels. 

By  F.  A.  JuLER. 

(With  Plate  V,  fig.  1.) 

Walter  F — ,  fct.  10  years,  was  struck  by  a  stone  on 
tlie  right  eye  on  Febnuiry  9th,  191G. 

He  was  somewhat  dazed  or  unconscious  for  a  time,  and 
was  brought  to  St.  Mary's  Hospital  on  the  next  day. 

On  admission  there  was  a  small  contused  wound  on  the 
outer  side  of  the  right  upper  lid,  and  much  oedema  and 
ecchymosis  of  the  lids  and  conjunctiva.  The  \>\\\n\  was 
semi-dilated,  but  a  view  of  the  fundus  was  not  obtained. 

On  February  22nd  the  lid  swelling  had  subsided  and 
the  following  note  on  the  fimdus  was  made  :  The  superior 
retinal  vessels  are  fairly  normal  in  their  relation  to  the 
disc.  The  inferior  retinal  veins  are  of  full  calibre,  but 
end  some  distance  from  the  edge  of  the  disc,  their 
extremities  being  curled  backwards  on  themselves.  The 
inferior  retinal  arteries  are  narrow  and  also  end  some 
distance  from  the  nerve- head.  The  lower  part  of  the 
disc  is  pale  and  slightly  depressed,  but  its  lower  margin  is 
ill-defined.  There  is  considerable  haemorrhage  around  the 
disc,  on  the  retina  below,  and  in  the  vitreous.  Below  the 
disc  the  retina  looks  oedematous,  and  is  somewhat  raised 
down  and  out. 

There  is  no  perception  of  light,  and  the  pupil  reacts 
consensually  but  not  directly  to  light. 

On  March  10th  the  luemorrhage  had  disappeared  and 
there  was  considerable  fibrous  tissue  formation  as  shown 
in  the  picture. 

A  skiagram  detected  no  foreign  body  in  the  orbit  nor 
fracture  of  the  orbital  walls. 

liemarhs. — The  condition,  when  first  a  view  of  the 
fundus  was  obtained,  was  somewhat  similar  to  the  con- 
dition   now,    except    that    then    there    was    much    more 
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hasmorrliage  about  the  optic  disc.  The  point  against  the 
diagnosis  of  rupture  was  tliat  one  could  not  see  any 
definite  hole  at  the  optic  nerve  entrance.  In  most  of  the 
cases  published,  though  not  in  all,  an  evident  hole  was 
visible  with  the  ophthalmoscope,  and  in  most  anatomical 
examinations  the  nerve  was  drawn  well  away  from  the 
papilla  inside  the  dural  sheath.  This  boy  had  no  per- 
ception of  light  in  the  eye,  so  that  there  was  some  nerve 
injury  somewhere.  There  was  no  foreign  body  in  the 
orbit,  and  the  X  rays  revealed  no  fracture  of  the  orbital 
walls.  The  mechanism  of  these  ruptures  in  the  milder 
cases  seemed  to  be  that  the  blow  Avas  received  at  one  side 
of  the  orbit,  sometimes  with  a  blunt-pointed  instrument, 
so  that  there  was  not  much  penetration,  the  eye  being 
rotated  in  the  same  direction  at  the  same  time,  and  that 
then  the  orbital  contents  tended  to  be  squeezed  out  on 
the  opposite  side  to  that  of  the  injury,  whilst  the  nerve 
in  its  stretched  position  might  undergo  a  sudden  partial 
or  complete  rupture  at  the  scleral  entrance. 
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PLATE    V. 

Fig.  1  illustrates  Mr.  F.  A.  Juler's  paper  on  Rupture  of  the 
Optic  Nerve  at  the  Nerve  Entrance,  with  Laceration  of 
the  Inferior  Retinal  Vessels  (p.  241). 

Fig.  2  illustrates  Mr.  Stephen  Mayou's  paper  on  Paralysis  of 
the  Sympathetic  associated  with  Cervical  Rib  (p.  410). 

Fig.  2. — Left  sympathetic  paralysis  associated  with  a  cervical  rib. 
The  left  cervical  rib  is  the  longer  and  seems  to  be  attached  to  the  first 
rib. 
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JjAng. — Tnuis.  ()j)litli.  Sor.,  U.K.,  vol,  xxi,  j».  98. 
MiCliKL. — Zeitsrfir.  /.  Any.,  vol.  \  i,   lliOl. 

Dr.  George  Mackay  said  that  lu;  ])elieved  such  a 
rupture  mij^lit  bo  a  partial  oiio.  Ho  hitely  saw  a  case  in 
a  boy  who,  wliile  carryiii*^  a  liainmor,  tripped  on  the 
carpet  and  foil,  the  head  of  tho  hanuner  strikin^^  the  eye 
or  vice  versa.  The  ophthahnoscopo  revealed  an  obvious 
haemorrhao-o  at  tho  macular  od<^o  of  tho  disc  and  over- 
lappint^  it.  Tho  fovea  was  free  fi-oiii  luornorrhage. 
There  was  a  largo  central  scotoma  showing  that  the 
])a})illo-macular  bundle  of  fibres  had  been  torn,  but 
poriplieral  vision  was  retained,  good  enough  for  guidance 
by  this  eye  alone. 

Mr.  Gray  Clegg  said  that  some  cases  might  be  due 
simply  to  haBmorrhage.  He  knew  of  a  case  in  which  a 
woman,  as  a  result  of  a  blow  on  the  nose,  got  inferior 
altitudinal  hemianopsia.  The  upper  half  of  the  disc  was 
now  quite  pale,  the  other  half  normally  coloured.  He 
thought  that  the  lesion  was  localised  close  behind  the 
optic  nerve  head,  for  when  originally  seen  there  was  a 
large  haemorrhage  in  the  retina  at  the  disc  margin 

Mr.  Jui.ER  asked  whether  there  was  any  injury  to  tlie 
vessels  in  the  case  mentioned  by  Mr.  Mackay.  (Mr. 
Mackay  :  Yes.)  He  recalled  a  case  brought  forward  by 
Mr.  Henderson  two  years  ago  in  which  there  was  pvartial 
rupture. 
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V.  DISEASES  OF  THE  EYELIDS  AND  ORBIT. 

1.  Recurrences  in  ihe  orbit  after  removal  of  endothelioma 
of  the  lacrymal  gland.      Treated  hy  radium. 

By  De.  Finzi. 

Mrs.  S — ,  set.  60  j^ears,  was  operated  on  in  1913  at  the 
Croydon  Hospital  by  Mr.  Wray  for  an  orbital  tumour  in 
the  neighbourhood  of  the  lacrymal  gland.  The  micro- 
scopical examination  made  by  the  Clinical  Research  showed 
it  to  be  an  endothelioma  of  the  lacrymal  gland.  The 
growth  came  away  easily,  though  slightly  adherent  to  the 
roof  of  the  orbit.  Twelve  months  later  there  was  a  recur- 
rence immediately  under  the  frontal  sinus.  The  orbit 
was  exenterated ;  the  growth  was  adherent  to  the  peri- 
osteum, and  extended  along  the  roof  of  the  orbit  nearly  to 
the  apex.  Some  months  later  there  was  fresh  recurrence, 
and  the  patient  was  sent  to  St.  Bartholomew's  Hospital 
for  radium  treatment. 

September  27th,  1915. — There  were  at  this  time  two 
large  masses  in  the  orbit,  the  larger  being  to  the  outer 
side.  There  was  also  considerable  ulceration  of  the  con- 
junctiva, which  bled  readily  on  being  touched. 

One  hundred  mg.  of  radium  bromide,  encased  in  a 
platinum  tube  2  mm.  thick,  was  placed  inside  the  orbit 
for  4^  liours,  and  with  another  similar  tube  containing 
50  mg.  outside  the  orbit  over  twelve  layers  of  lint  for 
twelve  hours. 

November  15th,  1915. — The  100  mg.  tube  was  placed 
inside    the    orbit    for   six   hours,  and  then  with  the  tube 
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mentioned  above,  and  in  addition  with  43  ni<^.  (jf  radium 
bromide  in  a  silver  tu))o  5  mm.  thick,  and  a  lead  tuVje 
1  nnn.  thick,  and  \)  m^.  of  rjidium  bromide  in  a  silver  tube 
1  mm.  tliick,  making  just  over  200  mj^.  of  radium  bromide 
in  all,  was  placed  over  14  layers  of  lint  outside  the  u|)[)er 
lid  for  thirteen  houi-s. 

January  17th,  1910. — The  same  four  tubes  were  applied 
over  twenty-four  layers  of  lint  outside  the  orbit  for 
eighteen  and  a  half  hours.  At  this  time  there  was  no 
ulceration  left  in  which  to  insert  the  tube,  and  the  tumours 
were  no  longer  })alpable. 

May  5th. — There  is  no  sign  of  any  growth,  and  the 
surface  of  orbital  cavity  is  quite  smooth.  It  is  proposed 
later  on  to  apply  a  further  similar  dose  of  radium  as  a 
prophylactic. 


2.    Epithelioma  of  upper  lid  cured  by  radium. 
By  W.  H.  Jessop. 

H.  W — ,  aet.  55  years,  had  been  engaged  in  X-ray  work 
for  many  years,  and  in  consequence  had  lost  all  the  fingers 
of  one  hand,  the  thumb  alone  remaining. 

For  the  last  eighteen  months  there  has  been  a  raised 
swelling  on  the  upper  eyelid,  which  ulcerated  from  time 
to  time — a  thickened  scab  of  the  nature  of  an  epithelial 
horn  being  formed.  The  base  of  the  swelling  involves 
the  ciliary  border,  and  is  composed  of  small  tubercular 
nodules.  The  swelling  had  been  treated  by  glacial  acetic 
acid  anil  actual  cautery  without  any  success.  Advice  had 
been  given,  as  it  affected  the  ciliary  border,  that  the  only 
thing  to  do  was  to  dissect  it  carefully  away  and  divide 
the  lid,  doing  a  plastic  operation  after  some  months.  I 
took  the  i^atient  round  to  Ca})t.  I'inch,  of  the  l^adium 
Institute,  who  said  the  best  course  would  be  to  slice  the 
growth  off  as  close  as  ]iossible,  not  doing  any  dissecting 
away,  otherwise   the  lid    would  be  destroyed,  and  leave  it 
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until  next  day  to  dry,  and  he  would  then  apply  radium. 
The  ixrowth  was  sliced  off  as  suggested,  and  the  next  day 
a  circular  applicator  (I  cm.  in  diameter)  of  10  mg. 
bromide  of  radium  was  applied  for  one  hour  without  a 
screen. 

May  5th,  1916. — There  has  been  no  sign  of  the  tumour 
for  the  last  two  months.  The  skin  of  lid  is  smooth  and 
supple,  and  there  are  no  signs  of  cicatrical  tissue. 

AV.  H.  Jessop  :  The  case  (sarcoma  of  the  orbit  treated 
by  radium)  was  under  the  care  of  Mr.  Wray,  and  was 
brought  to  his  notice  by  ])r.  Finzi.  The  eye  was  excised, 
and  there  was  a  growth  in  the  orbit,  w^iicli  turned  out  to 
be  sarcoma.  The  whole  contents  of  the  orbit  were  cleared 
out.  There  appeared  a  recurrence,  in  the  form  of  two 
large  masses.  The  patient  was  three  times  taken  into 
the  hospital  to  have  radium  applied,  as  the  sequel  of  which 
the  masses  had  disappeared.  He  hoped  Capt.  Pinch 
would  tell  the  Society  something  about  the  later  patient. 

Capt.  Pinch,  F.R.C.S.,  said  he  thought  but  few  remarks 
from  him  were  needed  to  supplement  what  the  President 
had  already  said.  When  he  saw  the  first  patient.  Dr.  W — , 
he  took  careful  measurements  of  the  growth,  which  was 
situate  at  the  centre  of  the  upper  lid  of  the  left  eye.  It 
was  a  definitely  conical  growth  7  cm.  in  diameter  and 
0"5  cm.  in  height.  He  did  not  feel  certain  that  it  was  an 
epithelioma,  but  he  bowed  to  Mr.  Jessop\s  superior  judg-  J 

ment,  as  that  gentleman  said  the  ciliary  border  was  im-  ^ 

plicated,  and  that  it  was  nuilignant.  The  diagnosis  lay 
between  epithelioma  and  papilloma  due  to  irritation  from 
an  actinic  source.  But  a  good  many  of  the  lesions  due  to 
actinic  irritation,  with  marked  subjacent  induration,  were 
malignant.  In  this  case  there  was  a  definite  area  of  sub- 
jncent  induration,  and  he  thought  it  might  be  malignant. 
When  applying  radium  one  must  know  exactly  what  i-ays 
were  being  used,  and  the  dose  must  be  determined  in 
accordaiic(;  with  the  iinliii-e  of  the  case.  If  in  iliis  instance 
an    underdose   had   been   given,  the  result  would  probably 
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lifivo  boon   to  cause  excessive  stimulation,  ;m(l  hence  in  a 
week  or  two  tlio    condition  would  have    Ix^oii  nmcli  worse. 
On    tlio    other   liaiid,  if  :iii   excessive  dose  of  radium  were 
given,    it    would    have    caused  a  severe   reaction,   perhaps 
resultinj^  in  complete  perforation  of   tlie  lid.      It  was  im- 
possible  to  lay  down  a  hard  and  fast  rule  in  those  cases. 
All  that  one  could  do  was  to  observe  as  much  as  possible, 
and  on  the  judgment  so  formed  assess  tlie  dose  which  was 
likely  to  be  tlie  right  one.      Perhaps  wdien  one  just  hit  it 
off  intuition  had  something  to  do  with  it.      If   he  had  put 
a   radium   applicator  on    the    to])    of    the  cone   of  growth 
there  would  have  been  a  distant  irradiation  of    the    base, 
and  the  desired  result  would  not  have  been  obtained.      He 
therefore   asked   Mr.   Jessop   to   take  off  as  much   of  the 
growth    with  a   knife    as  he   could  before  the  radium  was 
applied.      He   exhibited  the  applicator  he   used,  1  cm.  in 
diameter.   As  the  growth  was  0"7  across,  this  left  a  margin 
of  0*3   cm.,  which   was   essential   for  treatment.      'J'he  aj)- 
plicator   contained    10   mg.  of  pure  radium   bromide,  and 
was  applied   without  a  screen  for  an  hour,  which  he  felt 
to  be  about  the  right  time.      There  was  a  marked  reaction. 
The  patient  came  to  see  him  three  weeks  afterwards,  when 
the    growth    was    very   much    reduced.      He    told   liim    to 
come  back  in  three  weeks,  wdiich  he  did,  when  the  growth 
was  found  to  have  disappeared,  leaving  a  smooth   supple 
scar. 

Mr.  '^Preacher  Collins  brought  him  a  case  of  epithe- 
lioma of  the  cornea  itself.  Tn  that  instance  also  he  used 
the  same  applicator,  giving  an  exposure  of  fifty  minutes^ 
duration.  Again  that  proved  to  be  exactly  the  right 
dose,  as  the  growth  disappeared  without  any  marked  dis- 
turbance. Five  of  his  sisters  at  tlu^  Institute  each  took 
ten  minutes  in  holding  the  radium  over  the  lesion.  He 
had  a  mild  reaction,  and  in  six  weeks  the  growth  had 
completely  disa})peared.  Jn  treating  eye  cases  with 
radium,  great  care  must  be  taken  to  avoid  giving  an  over- 
dose, for  if  that  occurred  nothing  which  could  afterwards 
be  done  would  stop  the  trouble. 
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He  had  liad  another  case  which  would  be  of  interest 
to  members  of  tlie  Society,  a  melanotic  sarcoma  of 
the  sclerotic.  It  had  been  excised  on  three  occasions, 
but  had  quickly  recurred.  The  patient  was  a  woman, 
a^t.  79  years^  and  she  Avas  sent  to  him  from  one  of  the 
London  hospitals,  as  she  had  absolutely  refused  to  have 
any  further  operations,  and -would  not  consent  to  have 
her  eye  excised.  There  was  a  definite  stellate  pig- 
mented growth  at  the  external  corneal  margin  of  the 
left  eye,  and  one  or  two  slightly  vascular  spots  close  to  it. 
He  did  not  want  to  cause  a  destructive  reaction,  as  the 
condition  was  fairly  superficial.  She  was  treated  for  ten 
minutes  at  a  time  on  successive  Saturdays  for  a  month, 
then  at  fortnightly  intervals  for  three  months,  and  then  at 
four-week  intervals  for  three  months.  Last  time  he  saw 
her  there  was  no  sign  of  any  growth.  Knowing  how 
rapidly  these  melanotic  sarcomata  grew,  he  thought  the 
case  was  worth  comment. 

With  regard  to  sarcomata  of  the  orbit,  one  of  the  first 
cases  he  had  of  this  was  in  the  sister  of  a  well-known 
London  surgeon.  She  had  a  nasal  sarcoma,  which  was 
removed,  and  its  nature  was  determined  by  microscopical 
examination.  The  growth  afterwards  recurred  in  the 
ethmoidal  cells,  displacing  the  eye  outward,  and  causing 
diplopia.  The  question  arose  as  to  whether  the  eye  should 
be  extracted,  or  whether  radium  should  be  used.  At  that 
time  he  had  never  treated  such  a  case,  but  it  was  evident 
that  if  something  was  not  done  the  sarcoma  would  grow 
rapidly,  and,  sooner  or  latei",  the  lady  would  lose  her  eye, 
and  that,  even  if  no  good  result  followed  the  use  of  radium, 
the  patient  would  be  no  worse  off  than  if  it  had  not  been 
applied.  Accordingly  he  had  a  very  small  but  povvei-ful 
emanation  tube  made  which  was  embedded  for  twenty-four 
hours  in  the  mass  in  tlio  ethmoidal  region.  The  resnlt 
was  remarkable,  as  the  giowth  steadily  slii'ank,  the  eye 
resumcil  its  position,  and  the  di])lopia  disappcai-ed.  'J'hat 
was  three  and  a  luilf  years  ago,  and  he  spoke  to  her 
brother    only  three    weeks    ago,   and    hejird    that    she    was 
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still  perfectly  well.  'I'Ikmm?  \v;is  no  doubt  about  the  nuture 
of  tliat  growth,  or  alxxit  what  wouhl  have  li;ippened  if 
i;i<liiiin  treatment  had  not  been  adopted. 

Mr.  Trkachki;  Collins  said  he  was  rather  aghast  wlien 
Capt.  Pinch  applied  the  radium  for  fifty  minutes  in  the 
case  of  the  gentleman  refci-red  to.  lie  thought  him  a 
l)old  man,  and  asked  liim  whether  it  would  not  have 
been  safer  to  give  two  short  exposures  and  watch  the 
effect  between,  rather  than  giving  such  a  long  exposure 
straight  away. 

Capt.  Pinch,  in  reply  to  Mr.  Collins,  said  it  was  always 
better  to  treat  epitheliomata  and  rodent  ulcers  by  one 
massive  dose.  When  the  radium  treatment  of  rodent 
ulcer  was  first  started,  it  was  almost  invariably  carried 
out  by  several  short  exposures,  of  about  ten  minutes' 
duration,  the  number  varying  from  eight  or  twelve  to 
twenty  or  thirty  exposures  in  all.  In  two  or  three 
instances,  where  this  mode  of  treatment  had  been 
employed,  he  had  seen  the  rodent  ulcer  take  on  an 
epitheliomatous  character.  He  thought  the  matter  out, 
and  he  believed  he  was  the  pioneer  of  the  massive  dose 
for  the  treatment  of  rodent  ulcer.  It  was  common  for 
patients  to  come  to  him  with  rodent  ulcer  and  to  have 
two  and  a  half  hours'  exposure  with  ;i  powerful  unscreened 
applicator,  and  he  had  never  seen  a  rodent  ulcer  convt^rted 
into  an  epithelioma  by  that  treatment.  The  large  dose  at 
one  sitting  produced  a  destructive  reaction,  not  stimula- 
tion, of  the  malignant  cells. 

Mr.  Treachkr  Collins  asked  whether  Capt.  Pinch 
could  tell  the  meeting  if  there  was  any  special  selective 
action  by  radium  on  malignant  growths,  :is  distinct  from 
its  action  on  normal  tissue. 

Capt.  PiNCii,  in  further  reply,  said  that  when  he  was 
abroad  he  lieard  a  good  deal  about  the  selective  action  of 
radium  rays,  the  purport  of  which  was  that  these  rays 
went  wandering  about  the  body  until  they  found  a  diseased 
tissue  or  group  of  cells,  which  they  then  attacked,  but 
when  they  encountered  healthy  cells   they  decided   not   to 
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touch  tlieiii.  He  did  not  so  regard  the  rays,  and  thought 
their  action  could  easily  be  explained  on  simple  physio- 
logical principles.  If  a  living  cell  were  subjected  to  any 
stimulus,  whether  chemical,  thermic,  mechanical,  or  any 
other  kind,  the  first  result  of  that  stimulus  was  to  increase 
the  activity  of  the  cell.  Bv  continuing  the  stimulus 
longer  an  arrest  of  activity  occurred,  and  if  persisted  in 
still  further,  degeneration  resulted.  That  was  a  well-known 
physiological  law.  He  regarded  the  pathological  cell  as  a 
rebel,  who  lived  where  he  had  no  business  to  live,  was 
badly  nourished,  and  had  but  feeble  power  of  resistance. 
The  secret  of  success  in  radium  therapy  lay  in  giving  a 
dose  of  such  strength  and  intensity  as  would  produce 
degeneration  of  the  pathological  cells,  and  act  as  a 
stimulus  to  the  growth  of  normal  ones. 

Mr.  Treacher  Collins  asked  whether  Capt.  Pinch  could 
tell  the  meeting  if  he  had  had  experience  of  the  effect  of 
radium  in  spring  catarrh  ? 

Capt.  Pinch  replied  that  he  had  had  some  experience 
of  the  effects  of  radium  in  spring  catarrh.  One  case,  in 
a  boy,  was  a  very  remarkable  one.  He  was  sent  by  a 
surgeon  at  Moor  fields.  The  condition  was  of  three  years' 
standing,  and  it  was  a  very  bad  case,  the  upper  lids  and 
conjunctival  fornices  being  thickly  studded  with  granules. 
The  speaker  treated  him,  and  the  lad  got  so  much  better 
that  he  was  able  to  go  back  to  school,  but  he  resented 
doing  so.  The  mother  was  a  shrewd  Scotchwoman  and 
said  that  her  son  was  much  better,  but  the  light  tried  him 
greatly,  and  he  could  not  see  to  read.  When  the  boy 
returned  to  school,  he  used  to  try  to  come  home.  Next 
time  he  saw  the  patient  he  managed,  during  conversa- 
tion with  his  mother,  to  drop  some  illustrated  magazines 
by  his  side,  iiiid  in  five  minutes'  time  he  was  eagerly 
reading  theui.  lie  ))()iiife(l  it  out  to  the  mother,  and 
sh(j\ved  tlijit  llic  Ijoy  had  no  photophobia.  The  lad 
got  (piite  well,  ;ind  liad  remained  so.  This  boy  was 
treated  witli  ;i  sti'ong  jipplicator,  unscreened,  for  ten 
minutes,  hiil   this  had  no  effect,  and  the  IcMigth  of  exposure 
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wjis  ^•r;i(liiiilly  increased  to  lialf  jiii  lioiir,  ^ivcn  once  a 
fortni^lit,  tlie  patient  ])iMn«^  under  treatment  six  months. 
Anotlier  ])atient,  a  yoiitli,  mi.  18  years,  came  tVoni  South 
Africa.  Ht;  rotiirncd  tliere  apparently  cnicd,  and  no 
recurrence  bad  yet  been  reported.  In  anotlier  cjise,  how- 
ever, he  could  not  l)i-in<(  about  a  cure  ;  why  he  did  not 
know.  Tliere  was  improvement,  but  the  patient  had  not 
got  well.  The  same  remark  was  true  of  trachoma.  He 
had  a  seamstress  whom  he  was  treating  foi*  trachoma, 
who  at  times  got  very  much  better  but  always  rehipsed. 
He  did  not  see  wliy  radium  should  not  cure  trachoma. 

Dr.  Georok  Mackay  asked  if  there  Iiad  l)een  loss  of 
laslies  as  a  result  of  the  radium  ji})plications. 

Capt.  Pinch  replied  tliat  there  had  not  been  })ermanent 
loss  of  laslies,  but  there  might  be  a  temporary  epilation. 
It  was  a  constant  experience  in  treating  cases  around  tlie 
lips  witli  long  screened  exposures,  that  altliougli  tlie  hair 
fell  out  and  the  hair  growth  was  inhibited  by  radium,  the 
hairs  came  back  again,  perlmps  in  about  six  months^ 
time. 

Mr.  E.  H.  E.  Stack  asked  how  Capt.  Pinch  would  pro- 
ceed if  he  wanted  to  blind  an  eye  with  radium. 

Capt.  Pinch  said  that  in  the  fii-st  place  he  would  not 
want  to  do  this,  but  he  understood  wluit  the  cpiestioner 
meant.  Very  large  doses  of  radium,  if  ]iro})erly  screened, 
could  be  given  without  injuring  the  cornea  or  sclerotic. 
He  had  bad  luuier  his  cai-e  a  little  child — a  Belgian 
refuii'ee — who  came  from  Brussels  with  recurrent  ano-io- 
sarcoma  just  over  the  bridge  of  the  nose.  It  was  really 
a  dithcult  case  to  treat.  rhey  were  not  sure  whether  the 
bone  was  implicated  oi*  not,  and  they  could  not  bury  the 
radium  in  it.  He  treated  the  child  for  nine  months  with 
repeated  long  screened  exposures — 150  hours  from  first  to 
last — using  heavily  screened  radium,  and  never  had  any 
disturbance  of  the  conjunctiva  or  sclerotic  that  he  was 
able  to  appreciate. 

Dr.  A.  HiLi.  Griffith  mentioned  tlu*  case  of  a  young 
woman  with  typical  and   well-nuirked  spring  catarrh,  con- 


252  DISEASES  OF  THE  EYELIDS  AND  ORBIT. 

fined  to  the  upper  eyelids.  Radium  was  not  attempted 
when  tlie  case  was  first  taken  in  hand,  and  carbonic  snow 
was  used.  He  employed  this  treatment  most  conscien- 
tiously in  this  case,  but  the  snow  failed  to  touch  the  con- 
dition. Subsequently  the  case  was  sent  out  and  treated 
by  radium,  and  when  he  heard  of  the  case  again  after 
twelve  months,  while  there  was  perhaps  a  little  bluish 
appearance  of  the  scar,  all  the  granulations  of  the  two 
eyes  w^ere  completely  gone.  The  result  was  a  remarkably 
good  one  in  what  was  a  very  bad  case. 

Mr.  John  Rowan  mentioned  a  case  of  spring  catarrh 
which  had  been  under  his  observation  for  years  and  was 
niot  clearing  up  under  radium. 

Dr.  Geoi.ge  Mackay  said  that  he  had  reported"^  a  spring- 
catarrh  of  the  lids  ti-eated  by  radium  and  entirely  cured. 
In  answer  to  an  interjection  by  Mr.  Treacher  Collins,  the 
speaker  said  that  so  far  as  he  knew  the  cure  was  complete 
and  independent  of  seasonal  changes.  He  had  since  had 
another  case  in  a  public  schoolboy,  who,  after  submitting 
to  applications  of  radium  eighteen  months  ago,  appeared 
greatly  benefited,  though  the  cure  came  about  rather 
slowly.  He  was  now  on  military  duty,  and  only  com- 
plained of  some  loss  of  lashes  on  one  eyelid.  Was  this 
often  observed  after  treatment  by  radium  ?  In  view  of 
tlie  claim  that  radium  emanation  was  equally  effective  and 
more  easily  procurable  than  the  radium  salt  itself,  the 
s})eaker  also  asked  where  it  could  be  got. 

Capt.  Pinch,  in  reply  to  the  last  question,  said  that 
emanation  apparatus  could  be  obtained  at  the  Radium 
Institute.  'J'here  was  one  point  about  the  application  of 
radium  to  spring  catarrh.  He  illustrated  on  the  black- 
board the  shape  of  the  radium  a])plicator  used  for  this 
purpose  at  the  Radium  Institute.  TIk^  sJK^jith  was  made 
ol"  (ierman  silver,  and  the  radium  s;ilt  was  ])ut  on  the 
inner  scpiare  surface  indicated.  lie  also  ilhistrated  the 
apj)]icator    in    section.        'V\\v    (ici-nian    siJvcM-    was    1    mm. 

*   See7Va/<.s.  Ophlh.  .S'or,,  vol.  xxxi,  p.  217.      Also  .so(^  (',o!our<'(l  plalr  in 
Medical  Annxcal,  Uil'.^,  ji.  iSl-. 
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thick,  Jind  when  treating  the  lid  one  cocainised  the  eye, 
and  the  (icMiniiii  silvei-  went  on  tlie  c(jnjunctival  surface 
of  the  eye.  Many  oculists  tried  to  treat  spring  catarrli 
with  a  tiny  radium  tube.  One  objection  to  these  tulles, 
in  addition  to  tlicir  small ness,  was  the  fact  tliat  tlie 
i-adium  did  not  lit  the  tube  closely.  If,  therefore,  the 
patient  moved  the  head  at  all  during  treatment  one  was 
never  sure  what  would  be  the  effect  of  the  radiati(jn. 
His  own  applicator  used  in  these  instances  was  just  about 
the  diameter  of  the  upper  eyelid. 

Mr.  Tkkachku  (.'ollins  asked  how  the  applicator  was 
sterilised. 

Capt.  Pinch  said  that  they  did  not  sterilise  it.  They 
kept  it  covered  with  a  little  thin  slieet  rubber  placed 
tightly  round  it.  If  it  was  desired  to  sterilise  the 
apparatus,  this  could  be  done  by  lieating  in  a  hot-air 
chamber. 

The  President  expressed  the  indebtedness  of  the  Con- 
gress to  Capfc.  Pinch  for  his  visit. 


3.   Symmetrical  fvo'ptosis  of  both  eyes,  ?  lyvijihoma. 
By  F.  R.  Cross. 

Frederick  B — ,  {et.  53  years.  (For  thirty-four  years 
has  worked  in  the  Ordnance  Survey.  Was  always  better 
when  working  out  of  doors;  when  confined  to  the  office 
for  some  time  he  was  dyspeptic.)  Has  never  had  any 
bad  illness  nor  fever ;  has  occasionally  complained  of 
rheumatism,  usually  of  tlie  sciatic  nerve. 

First  seen  on  August  1st,  1915.  He  came  with  redness 
and  congestion  of  the  conjunctiva  of  botli  eyes  with  sym- 
metrical cedematous  swelling  of  the  eyelids  and  oibital 
tissues,  causing  proptosis  of  the  eyeballs.  His  vision  was 
R.  -j^2">  Li.  fj  J.  1  with  glasses.  He  had  found  a  year 
previously  that  the  right  eye  saw  less  than  the  left. 
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Movements  of  the  eyeballs  were  impaired  by  the  swell- 
ing, but  not  in  any  special  direction.  Under  the  lids  the 
-conjunctiva  was  normal,  but  there  was  considerable  con- 
gestive swelling  over  the  caruncle  and  on  the  sides  of  the 
cornea  in  the  interpalpebral  spaces.  The  corneas  were 
clear,  and  the  intra-ocular  structures  normal.  The  optic 
discs  were  normal,  and  there  was  no  evidence  of  pressure 
on  the  retinal  blood-vessels. 

In  June,  1915,  he  had  no  trouble  with  his  eyes  beyond 
a  little  discomfort ;  then  one  day,  feeling  very  drowsy  after 
dinner,  he  lay  with  liis  head  down.  On  sitting  up  the  right 
eye  felt  stiff  and  was  puffy  ;  next  morning  on  rising  the 
swelling  had  increased.  A  few  days  after  the  left  also 
became  swollen. 

For  about  a  fortnight  the  condition  was  much  the  same  ; 
the  eyes  ached,  and  gradually  the  swelling  and  discom- 
fort increased,  with  smarting  of  the  conjunctiva,  redness, 
lacrymation,  and  difficulty  in  movement  of  tlie  eyes.  The 
appearance  somewhat  suggested  Graves'  disease,  but 
there  was  no  thyroid  enlargement.  The  action  of  the 
heart  and  pulsation  in  the  neck  was  normal  ;  no  bruit 
could  be  heard  around  the  orbits.  There  was  no  swelling 
of  the  lacrymal  glands. 

There  was  no  history  of  venereal  disease,  and  he  had  a 
large,  very  healthy  family.  Gradually  increasing  doses  of 
arsenic  were  administered  ;  he  continued  his  work.  Some 
slight  increase  of  the  orbital  oedema  took  place,  the  supra- 
orbital ridge  seemed  thickened,  but  the  patient  said  it 
was  not  altered,  and  attributed  it  to  a  quoit  which  had  once 
struck  liis  forehead.  Treatment  was  subsequently  altered 
to  Hyd.  c  creta  and  iodides. 

On  February  29th,  to  March  15th,  1916,  having  got 
gradually  worse  and  feeling  very  ill,  he  was  admitted 
into  the  Eye  Hospital.  The  chief  discomfort  was  a 
dragging,  strained  sensation  over  the  orbits  and  in  the 
eyeballs.  Temperature  was  normal.  No  tenderness  or 
fluctuation  over  the  orbits.  Examination  by  Dr.  Watson 
Williams   of  the   nasal   sinuses  was    negative.       Dr.   Edg- 
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worth  kindly  cxjiniiiicd  tli(^  organs  vvitliout  lindiiig  any 
defect.  There  was  nu  eidargeiuent  of  lyinpliatie  ghinds, 
liver,    or    sj)1(hmi.       I'lxnniiiintioii     ol"    I  Ik;    blood    exclii(ied 

Fio.  11. 


A  case  of  syniinotrioal  proptosis  of  both  eyes. 

Hodgkin^s,  leucocythoemia  (both  lynipliatic  and  myelo- 
genic), and  chloroma. 

"  The  high  relative  lymphocytosis,  26"6  per  cent.,  poly- 
niicleous,  65*3  per  cent.,  suggest  that  the  mass  at  the 
back  of  the  orbit  may  be  tubercular  in  character.*' 

Treatment    by    mercurial    inunctions,    large    doses    of 
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arsenic  and  of  potassium  iodide,  skin  sweats,  and  blisters 
around  tlie  orbits  produced  no  effects.  The  vision  v^aried 
somewhat.  March  21st,  R.  j^qj  ^'  f  >  ^pi'il  6th,  R.  ^\, 
L.  |- ;  April  18th,  R.  ^-g,  L.  j^  The  right  cornea  showed 
a  small  ulcer  which  lasted  three  or  four  weeks,  probably 
the  result  of  exposure,  and  for  a  few  days  the  left  was 
similarly  affected. 

The  left  optic  disc  seemed  always  normal.  The  right 
optic  disc  was  at  times  a  little  hazy,  the  edge  not  quite 
well  defiued  :  but  no  suggestion  of  retinal  ha3morrhage,  nor 
any  defiuite  enlargement  of  retinal  veins,  nor  abnormality 
of  the  arteries  was  ever  seen. 

The  fields  of  vision  remained  full,  aud  central  vision  for 
small  specks  of  colour  was  always  acute.  He  remained  in 
hospital  until  April  16th.  The  proptosis  had  not  in- 
creased ;  there  was  much  chemosis  of  the  conjunctiva 
exposed  in  the  ocular  aperture. 

There  had  never  been  auy  temperature  nor  symptom 
anywhere  which  helped  me  to  decide  what  was  the  actual 
pathological  cause  of  the  proptosis. 

The  only  definite  abnormal  symptoms  present  are  the 
orbital  and  reto-ocular  swelling,  which  is  practically  sym- 
metrical in  the  two  orbits.  The  swelling  of  the  eyelids 
seems  merely  secondary  to  that  in  the  orbits.  There 
appears  to  be  some  general  swelling  which  implicates  the 
fatty  tissue  of  the  orbit. 

Sir  John  Bland  Sutton  has  kindly  had  the  patient 
under  observation.  ''  X-ray  examination  shows  the  orbit 
to  be  opaque,  but  the  nature  of  the  opacity  is  obscure. 
The  general  functions  of  the  body  show  no  abnormality. 
He  does  not  offer  a  positive  diagnosis  further  than  that 
there  is  some  general  swelling,  probably  oedematous,  in 
the  orbits." 

I  wondered  whether  it  might  be  a  form  of  lymphoma, 
a  proliferation  of  lymphoid  cells  producing  hyperplasia 
and  hypertrophy  of  the  orbital  tissues,  possibly  due  to 
some  parasitic  or  other  primary  cause.  Though  there 
is  at  present  no  evidence  of  general  disease,  it  seems  po8- 
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sible  tliat  later  on  tlie  Ijlood  iiiiiy  become  affected,  and  otlier 
structures  of  the  body  l)y  metastasis.  I  jim  iilso  uiixious 
lest  an  increase  in  the  local  swellings  may  destroy  the  sight. 

Many  cases  of  binocular  proptosis  have  been  published 
in  association  with  generjil  lymphatic  disease. 

Quarry  Silcock  in  June,  1888,  showed  at  the  Ophllijilm- 
ological  Society  (7Va?/.y.,  vol.  viii)  a  girl,  a3t.  1>  years,  who  had 
very  rapidly  growing  swellings  in  both  orbits.  Local  lieat 
and  tension  of  the  skin  under  the  orbital  arches  suggested 
inflammation.  Incision  allowed  of  the  escape  of  soft 
granulomatous  growth,  ])resenting  the  characters  of  round- 
celled  sarcoma.  In  the  Ophth.  Uospital  Rejmrts,  1893  (vol. 
xiiij  Treacher  Collins  gives  further  notes  of  this  girl. 
After  the  operation  the  eyes  became  more  proptosed,  the 
left  cornea  ulcerated,  the  eye  suppurated  and  was  excised 
August,  1888.  Afterwards  her  health  improved,  no 
secondary  growths  were  observed  ;  she  left  the  hospital 
December  7tli,  1888. 

On  October  11th,  1891,  Dr.  E.  A.  Bucknell  wrote  to  say 
that  the  girl  was  in  good  health  and  growing — no  head- 
aches or  cerebral  symptoms,  though  the  remaining  eye 
was  still  protruding,  and  the  lids  when  closed  do  not  cover 
it  by  about  ^  in. 

In  vol.  xiii,  OpJdii.  Hosjntal  Reports,  Treacher  Collins 
fully  reports  a  case  of  Marcus  Gunn's.  Maud  B — ,  ait.  IJ 
years,  came  with  proptosis  of  left  eye  on  January  9th, 
noticed  about  tkree  weeks,  distended  veins  on  the  con- 
junctiva but  no  defect  in  the  fundus  of  eye.  The  right  eye 
became  affected  to  a  lesser  degree.  Health  was  good, 
and  there  was  no  evidence  of  general  disease. 

On  February  6th  the  eye  no  worse,  but  health  failing  a 
little.  On  March  13th  she  was  admitted  into  Moorfields. 
Both  eyes  much  proptosed.  h'ullness  of  abdomen,  irrit- 
ability of  bladder  and  stomach,  rapidly  increasing  com- 
plications, and  death  on  March  17th. 

Separate  tutnours  were  found  in  the  two  orbits,  con- 
sisting of  small  nucleated  cells,  resembling  lymphatic 
gland  tissue. 

VOL.  xxxvi.  17 
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Nodules  of  similar  growth  were  found  scattered  over 
the  body  in  almost  ever}^  organ.  The  brain  and  meninges 
apparently  escaped,  but  the  lesser  wings  of  the  sphenoid 
were  infiltrated  by  the  growth. 

In  vol.  XXV  Trans.  Ophth.  8oc.  Werner  published  the 
case  of  a  boy,  aet.  14  years.  ^'  Sj^mmetrical  tumours  of  the 
orbits  in  a  case  of  acute  lymphatic  leucocythaemia  with 
rapidly  fatal  results."  Slightly  enlarged  neck-glands  and 
tenderness  over  the  spleen  were  the  only  apparent  general 
lesions  found  a  few  days  before  death.  Solid  flattened 
tumours  could  be  felt  under  each  upper  eyelid;  they  were 
ver}'  tender.  In  the  less  prominent  eye  the  optic  disk 
was  intensely  swollen  with  hemorrhages  and  white  patches 
on  its  margin,  and  distended  veins.  The  illness  lasted 
only  about  three  months,  commencing  with  a  chill  and 
rheumatic  pains. 

The  eyes  had  been  affected  only  about  a  month,  and 
during  this  time  also  the  symptoms  had  become  acute. 
No  post-mortem  was  allowed. 

Felix  Lagrange  (Traite  des  Tumeiir.^  de  VOeil  et  de 
VOrhite^  Paris,  1904,  p.  464)  writes  on  lymphadenoma  or 
lymphoma  of  the  orbit,  including  also  lymphosarcoma. 
He  gives  notes  of  twenty-four  cases,  including  the  three 
mentioned  above,  of  double  proptosis,  i.  e.  a  swelling  of 
both  orbits  associated  with  this  disease.  Ten  patients 
were  between  the  ages  of  85  and  70  years,  all  of  them 
men  excepting  one,  four  between  the  ages  of  14  and  25, 
the  others  were  under  8  years  of  age,  nearly  all  males. 
The  essential  feature  in  all  was  proptosis  of  the  two  eyes  ; 
besides  this  there  was  considerable  variation  in  the  degree 
to  which  the  general  system  was  involved  in  the  disease. 
Some  were  complicated  by  multiple  tumours  in  the  head 
and  face  and  neck,  or  in  the  mediastinal  and  mesenteric 
or  lymphatic  glands.  In  the  adults  the  progress  was 
more  or  less  slow,  but  in  the  children  the  orbital  swellings 
seem  to  be  a  part  of  a  general  disease  of  the  glandular 
structures  and  of  the  blood,  death  rapidly  following,  with 
leucocytosis  and  leucaimia. 
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Some  of  tlu;  cliildrcn  siiffored  from  typical  cliloi-oinii. 
The  growths  in  the  orbit  were  an  early  if  not  the  first 
manifestation  of  the  disease. 

(J)  Local  growth,  (2)  secondary  infiltrations,  involve- 
ment of  the  blood  after  general  blood-poisoning,  or  the 
orbital  growth  was  a  secondary  manifestation. 

Richard  Cabot,  writing  on  diseases  of  the  blood  and 
blood-making  organs  (llektoen  and  Riesnian,  Tccct-Jjook 
of  Patkolofjy,  vol.  i,  Saunders  &  Co.,  IDOl,  p.  lOl)  says 
that  in  ^^  acute  lymphemia  '^  metastatic  lymphomas  are 
always  nnnierous,  though  often  so  small  as  scarcely 
to  be  recognised,  and  there  is  no  organ  in  which  they 
may  not  be  found.  As  unusual  localities,  lie  instances 
the  facial  nerve,  the  acoustic  nerve,  and  the  vagus,  which 
during  life  caused  facial  })aralysis,  deafness,  and  palpita- 
tion ;  he  had  also  seen  an  eyelid  infiltrated  and  greatly 
thickened  by  similar  growths,  and  the  eye  pushed  forward 
by  a  growth  in  its  rear.  Ohlmacher,  p.  183  of  the  same 
book,  in  discussing  lymphoma,  says  that  a  clear  distinc- 
tion between  the  various  pathological  conditions  of  the 
lymphatic  system  comprehended  under  the  terms  lymjih- 
oma,  leukemic  lymphoma,  a-leukemic  lymphoma,  and 
lymphosarcoma,  cannot  now  be  drawn.  He  is  doubtful 
whether  there  is  ever  found  a  true  lymphoma,  a  growth 
originating  from  and  composed  of  the  proper  lymphoid 
cells  independent  of  a  localised  or  general  infection.  The 
lymphoid  cells  usually,  if  they  form  local  hyperplasis  and 
hypertrophy,  also  gain  access  to  the  circulation,  appear 
in  the  blood  as  a  lymphoid  leiccocy to^is,  and  produce 
lymphocytosis  and  metastatic  lymphatic  deposits. 

See  also  Michel  Clahkk  on  "  Leucaemia  and  some 
Allied  Affections,"  Brixtol  Med.  Chir.  Janrn.,  December, 
190S. 

Mr.  Hill  Griffith  :  It  might  be  possibly  a  double 
case  of  tumour  of  the  optic  nerve  which  had  spread 
until  its  origin  might  not  be  suspected.      He  would  divide 
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the  outer  caiitluis  and  external  rectus,  putting  sutures 
in,  and  then  by  the  insertion  of  the  little  finger  one 
would  be  able  to  follow  the  whole  thing  and  at  least  do 
no  harm. 

Mr.  Tkeacher  Collins  said  that  a  striking  feature  in 
Mr.  Cross's  case  was  the  sudden  onset  of  the  proptosis  in 
both  eyes.  He  did  not  think  this  could  be  accounted  for 
by  the  formation  of  a  tumour.  Lymphatic  obstruction 
he  thought  might  account  for  it,  and  that  the  most  likely 
cause  for  bilateral  lymphatic  obstruction  was  inflammation 
in  the  nasal  sinuses.  It  was  often  a  very  difficult  thing 
to  exclude  disease  of  the  sphenoidal  sinus,  and  he  suggested 
that  an  exploratory  puncture  might  be  made  into  it. 

Mr.  M.  S.  Mayou  said  that  with  regard  to  the  question 
of  onset,  he  agreed  with  Mr.  Collinses  remarks.  The  onset 
of  Graves'  disease  was  often  very  sudden,  and  this  parti- 
cular patient  had  a  peculiar  perspiring  and  very  nervous 
manner  with  tremors,  which  was  often  associated  with 
Graves'  disease  ;  he  had  at  one  time  tacecardia.  When 
the  man  looked  down,  the  lid,  he  thought,  did  not  follow 
the  normal  course  ;  it  lagged  behind  and  exposed  a  band 
of  sclerotic. 

Mr.  R.  A.  G REEVES  said  that  he  had  seen  a  somewhat 
similar  case  in  a  patient,  aet.  70  years.  There  was  a 
history  of  four  months'  onset  of  bilateral  proptosis.  The 
proptosis  had  got  better  for  a  time,  and  had  then  gradually 
become  worse.  When  he  (the  speaker)  first  saw  the 
patient  there  was  marked  forward  proptosis,  and  solid 
oedema  of  the  conjunctivae,  affecting  chiefly  the  palpebral 
fissures,  and  by  no  means  could  the  eyelids  be  closed. 
There  was  an  ulcer  of  each  cornea.  The  speaker  tried  to 
get  the  lids  together  by  scarifying  the  oedematous  mass, 
and  succeeded  at  first ;  and  by  covering  the  ulcers  with 
conjunctival  flaps  they  were  checked  for  a  time.  But 
soon  the  masses  of  the  conjunctiva  were  as  great  as  ever, 
and  the  end  of  the  cjise  was  th.'it  both  the  cornea  were 
destroyed,  the  ulcers  having  gradually  ])rogressed  over 
the  wJiole  of  their  extent.      The  patient  went  on  for  six 
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Tiioiitlis,  \]\i)  |)i-()j)tosi.s  ^radujilly  iiicreasiiif^,  hikI  (inally 
died  of  heart  fiiilurc.  It  was  lioart  failure  that  killed 
liiiii — iiothint^  to  do  with  the  (;ye  condition.  He  hiid  liad 
a  cardiac  valvular  lesion  for  years.  Fortuiuitely  the  eyes 
were  never  painful.  The  paticnit  was  examined  })y  various 
s])ecialists,  and  nothin«^  was  found  in  the  nasal  cavity,  or 
elsewhere,  to  account  for  the  condition.  Ue  was  not 
actually  seen  by  the  speaker  at  the  time  of  his  death,  but 
he  left  iiistriu'tions  in  his  will  that  a  post-mortem  should 
be  done.  The  relatives,  however,  objected  to  tliis  so  far 
as  the  eyes  were  concerned,  and  all  that  could  be  said  as 
the  result  of  the  post-mortem  was  that  there  was  absolutely 
nothing  the  matter  with  any  organ  in  the  body  except  the 
heart.  He  (the  speaker)  thought  when  he  saw  the  patient 
first  that  it  might  be  a  secondary  growth  in  the  orbits 
from  some  primary  source  elsewhere,  and  in  view  of  this 
he  had  him  examined  by  various  people,  but  the  conclusion 
was — and  the  post-mortem  afterwards  bore  it  out — that 
there  was  no  primary  growth  elsewhere  in  the  body.  Mr. 
(xreeves  added  that  the  X-ray  picture  never  showed  any- 
thing but  the  growth  in  the  orbits,  and  that  this  appeared 
as  a  definite  and  fairly  dense  shadow  on  each  side.  It 
seemed  to  him  that  the  extreme  conjunctival  oedema  showed 
that  the  obstruction  must  be  very  far  back  in  the  orbits, 
and  he  was  inclined  to  think  that  the  obstruction  was 
venous  in  character.  The  administration  of  ]iotassium 
iodide  had  no  effect  on  the  proptosis. 

Mr.  E.  H.  E.  Stack  said  that  Mr.  Kichardson  Cross  had 
mentioned  that  the  orbits  were  opaque  ;  that  must  be  due 
to  some  change  there.  And  if  there  w;is  any  question  of 
bony  malignant  growth  it  would  be  more  likely  that  they 
would  be  more  transparent  ;  therefore  the  probability  was 
that  this  was  either  an  inflammatory  condition  or  a  bony 
condition.  This  being  the  case,  he  wondered  that  more 
stress  had  not  been  laid  on  the  possibility  of  diffuse 
exostosis.  The  other  ])oint  was  this  :  he  really  did  not 
know  whether  it  was  a  connnon  thing  to  have  a  simple 
thrombosis  of  the  circular  sinus,  but  the  picture  when  one 
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looked  at  the  man  reminded  one  of  septic  thrombosis. 
He  had  seen  one  case  lateh',  and  lie  remembered  one 
other  ;  there  was  arterio-venous  aneurysm  accompanied  by 
the  loud  whizzing  noise  one  heard  in  such  cases^  and  in 
that  case  there  was  no  dilatation  of  the  veins  in  the 
fundus.  Therefore  it  was  quite  possible  that  the  case 
under  discussion  might  belong  to  this  order,  as  all  the 
symptoms  might  be  due  to  the  semi-solid  oedema. 
Obviously  it  was  more  like  this  than  anything  else. 

Mr.  Wray  repeated  his  suggestion  that  the  use  of  a 
fine  needle  might  settle  the  question  of  fluid,  and  one 
should  try  to  move  the  needle  about  to  obtain  an  idea  as 
to  the  texture  of  the  growth. 

Mr.  Gray  Clegg  said  that  there  was  in  the  hospital 
at  present  a  somewhat  similar  case  of  double  proptosis 
with  no  other  signs,  but  in  his  case  there  was  very  little 
movement  of  either  eye  in  any  direction,  and  he  could 
not  say  what  the  cause  was,  examination  not  having  been 
completed.  The  only  suggestion  he  could  make  with 
regard  to  the  case  brought  forward  was,  that  if  the 
swelling  in  the  lower  part  of  the  orbit  was  considered  to 
be  cedema,  some  silk  threads  should  be  passed  as  drains 
down  into  the  lower  part  of  the  orbit,  the  free  ends  left 
in  the  subcutaneous  tissue  of  the  lids. 

Dr.  George  Mackay  said  that  he  would  never  suppose 
Mr.  Crosses  case  to  be  one  of  exophthalmic  goitre.  The 
distension  of  the  veins  of  the  conjunctiva,  especially  at  the 
lower  part  of  the  left  eye,  the  venous  congestion  of 
the  caruncle,  together  with  the  feeling  of  firm  definite 
thickening  in  each  orbit  beneath  the  eyeballs,  supported 
by  a  dense  shadow  in  the  X-ray  photograph,  made  it  to 
his  mind  almost  a  certainty  that  this  w^as  not  a  case  of 
Graves^  disease.  Most  probably  it  was  a  symmetrical 
tuuKHJi',  perhaps  a  slow  giowing  fibro-sarcoma. 

Mr.  Choss  said  ihat  with  regard  to  liis  case,  one  could 
exclude  exostosis  by  reason  of  the  X-ray  pictuie,  and  iilso 
one  could  exclude  growth.  The  (juestion  of  the  cavernous 
sinus  would  naturally  occui",  but   he  could    not    think  that 
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li;i(l  this  l)t'(Mi  tlio  case  it  would  have  reniaiiicd  in  this 
condition.  Most  of  tlioso  cavernous  sinus  conditions  were 
very  acute,  soon  l)econiin<^  septic,  and  followed  by  deatli. 


4.   Fat    in)j)laiitatioii    info    Tenon's    CdfHnln    (ij'ter 

enucleation. 

By   J.   B.  Story. 

TuK  provision  of  wliat  is  conventionally  termed  a  stuni)) 
for  an  artificial  eye  after  enucleation  has  been  for  many 
years  a  matter  of  interest  to  oplitlialmic  surgeons,  and  I 
wish  to  direct  the  attention  of  our  members  to  the  advan- 
tages of  fat  implantation  in  the  capsule  of  Tenon  for  this 
purpose. 

The  first  attempt  to  form  an  artificial  stump,  so  far  as 
I  know,  was  the  introduction  of  a  hollow  glass  ball,  which 
was  designed  by  our  late  member,  Mr.  Mules,  and  is 
known  all  the  world  over  as  ''  Mules^  operation."  Mules 
described  his  operation  at  a  meeting  of  our  Society  in 
1885.  At  that  date  it  had  been  employed  only  after 
evisceration,  but  subsequently  glass  balls  were  introduced 
after  enucleation  also. 

Since  that  date  innumerable  substitutes  have  been 
tried  in  place  of  the  glass  sphere  :  vulcanite,  asbestos, 
silver,  alumininm,  gold,  })latinum,  ivory,  celluloid,  pith, 
paraffine,  oxbone,  eyes  of  rabbits,  etc.  Of  these,  some 
are  quite  obviously  unsuitable,  but  excellent  results  have 
been  maintained  for  long  periods  of  time  from  the 
original  glass  ball,  and  also  from  some  of  the  substitutes. 

What  led  to  the  search  for  a  satisfactory  substitute  for 
the  original  glass  ball  was  the  fact  that  occasionally  the 
latter  became  extruded  either  early  or  late,  and  with  and 
also  without  inflammatory  complications. 

The  credit  of  originating  fat  implantation  after  enuclea- 
tion is  due  to  a  Spanish-American  oculist,  Barracpiez,  who 
published  his  cases  in  the   Spanish-American    Archives  of 
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Ophthalmology  in  1901,  as  I  have  ascertained  from  the 
German  year-book  for  that  year. 

Several  of  his  compatriots  followed  his  example,  but 
the  operation  seems  to  have  been  altogether  unnoticed 
in  Europe  until  1908,  when  Bartels  made  a  communica- 
tion upon  "  fat  implantation  '^  at  the  Heidelberg  Con- 
gress without  apparently  knowing  of  Barraquez/s  work. 

Since  1908  several  papers  upon  the  subject  with  reports 
of  cases  almost  universally  successful  have  ap})eared  in 
German  and  American  literature,  but  I  have  seen  no  note 
of  this  operation  having  been  performed  in  the  United 
Kingdom. 

I  am,  however,  prett}^  certain  that  some  of  those  present 
have  done  the  operation,  and  I  hope  we  shall  get  the 
benefit  of  their  experience  at  the  meeting. 

My  own  attention  w^as  called  to  fat  implantation  in  the 
autumn  of  last  year  by  my  colleague  Mr.  Cummins,  who 
had  already  performed  the  operation  on  patients  in  the 
Royal  Victoria  Hospital.  Since  then  I  have  performed  it 
on  eight  cases,  all  being  cases  of  enucleation.  The  results 
have  all  been  quite  satisfactory  so  far. 

My  technique  has  the  disadvantage  of  being  self-made, 
as  I  never  looked  up  the  literature  until  driven  thereto  by 
the  necessity  of  writing  this  communication.  I  find 
Axenfeld^s  technique  differs  in  some  details  from  mine. 
His  is  described  in  an  admirable  paper  by  'J'schirkowsky 
(1)  in  1912,  with  the  details  of  thirty-five  cases,  of  which 
three  are  cases  of  evisceration. 

Technique. 

After  division  of  the  conjunctiva  each  tendon  is  fix(»d 
by  ;i  Prince's  force])s  before  being  separated  from  tlic 
sclerotic.  After  tenotomy,  the  first  tendon,  the  internal 
rectus,  is  transfixed  twice  by  a  catgut  sutnre,  (lie  sulnre 
b(Mng  then  left  in  the  grasp  of  a  clani])e(l  forceps  till  after 
the  fat  is  insei-ted.  The  inferior  rectus  is  treated  in  a 
|)recisely  similar    fashion   \)y  a  second   sutui'(>.      The   other 
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two  recti   arc   not    sutured^  l)iil     merely    left    eacli    in    the 
gras])  of  a   riiiiee's  foi-eeps  till  llie  fat  is  inserted. 

'JMio  enuclc^ation  can  then  be  done;  without  iiijiii'ing  tlie 
catgut.  Finn  pi-essui-e  is  immediately  a])j)lied  to  tlio 
orbit  to  stop  bleeding,  and  tlio  fat  is  tlien  taken  from 
the  abdominal  wall  througli  a  short  curved  incisi(jn.  I 
liave  always  used  a  curved  incision,  as  Mr.  Cummins  tells 
me  a  straiglit  one  for  this  purpose  is  less  convenient. 

'^rhe  fat  on  r(Mnoval  is  iniine(b'ately  ])Iunged  into  the 
capsule  of  Tenon  if  the  bleeding  ])erinits,  and  it  has 
always  so  pcn-mitted  in  my  operations  hitherto. 

The  suture  in  the  internal  rectus  is  then  enjjfjijifed  in  the 
external  and  firmly  knotted,  and  the  suture  in  the  inferior 
simihirly  joined  to  the  superior, and  both  sutures  left  buried. 

The  conjunctiva  is  united  quite  independently  by  a 
continuous  lioi-i/ontally  linear  suture,  either  silk  or 
catgut  (1  prefer  silk  to  catgut),  a  fairly  light  bandage  is 
applied  for  three  or  four  days,  and  the  conjunctival  suture 
removed  by  the  fourth  day,  ])erhaps  sooner. 

In  Axenfeld's  method  the  first  step  is  to  excise  the 
piece  of  fat,  which  is  then  left  in  warm  saline  till  the 
enucleation  is  over.  I  think  there  is  no  advantage  in  so 
doing,  but  rather  the  reverse.  By  ])ostponing  the  fat 
excision  till  after  tlie  enucleation  you  have  time  for  the 
assistant  to  stanch  the  bleeding  while  you  excise  the 
fat,  and  the  fat  is  not  ex])osed  to  an}'  chance  of 
infection  from  air  or  elsewhere  for  longei'  than  the  tenth 
of  a  second.  i  have  never,  in  my  short  experience, 
required  to  use  styptics,  as  I  observe  Axenfeld  occasion- 
ally does. 

Axenfeld  uses  a  silk  (not  a  catgut)  suture  for  the  recti 
tendons,  and  inserts  it  as  a  purse-string,  the  ends  pro- 
truding through  the  conjunctiva  and  knotted  extei'nally. 
To  my  mind  a  buried  catgut  sutnic  is  pi-eferable,  without 
any  attachment  to  the  conjunctiva,  but  it  is  (piite  ])ossil)le 
that  the  purse-string  may  be  an  improvement.  It  must, 
however,  be  very  difficult  to  avoitl  cutting  the  suture  in 
dividing  the  optic  nerve. 
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For  the  conjunctiva  ]iroper  I  do  not  think  the  purse- 
string  is  nearly  as  satisfactory  as  a  straight  continuous 
horizontal  suture.  This  leaves  more  freedom  for  the 
conjunctiva  to  unite  without  any  dragging,  as  there  is 
more  tissue  to  spare  at  the  upper  and  lower  fornices  than 
elsewhere.  This  suture  should,  I  believe,  not  be  catgut, 
but  thin  silk.  In  man}''  cases  it  can  be  removed  without 
employing  a  scissors. 

Axenfeld  finds  catgut  unsatisfactory  for  his  purse- 
string  suture.  This,  I  fancy,  is  because  it  extends  outside 
the  conjunctiva,  and  cannot  absorb  as  a  completely  buried 
suture  does.  But  it  is  possible  that  he  inserts  a  larger 
piece  of  fat  than  I  have  done,  and  that  may  complicate  the 
healing. 

As  regards  the  complications  met  with  in  my  eight 
cases,  in  one  the  globe  was  ^extremely  collapsed  after  an 
injury  of  thirty-five  years^  standing,  and  I  found  it 
impossible  to  obtain  anything  but  conjunctiva  to  cover  the 
implanted  fat.  The  wound  healed  over  all  right,  and  the 
patient  was  discharged  with  a  very  good  prothesis.  In 
another  case  violent  vomiting  came  on  after  operation  with 
haemorrhage  from  the  abdominal  wound  ;  the  skin  sutures 
had  to  be  removed  and  a  large  blood-clot  extracted.  The 
case  did  all  right,  and  the  orbit  suffered  no  damage  during 
the  vomiting,  or  afterwards. 

I  have  as  yet  had  no  opportunity  of  transplanting  fat 
after  evisceration,  as  others,  e.  g.  Axenfeld,  have  done.  I 
shall  try  it  when  I  get  the  chance,  but  it  does  not  seem 
to  me  that  there  can  be  a  very  real  advantage  in  this  over 
the  implantation  after  enucleation. 

There  is  an  interesting  and  instructive  paper  upon  the 
substitutes  for  Mules'  glass  ball  by  Schmidt  (2)  of 
Wilhelmshaven.  This  was  published  when  Schmidt  was 
aware  of  the  fact  that  fat  implantation  had  been  per- 
foi-incd  ill  Mexico  in  tht;  years  1902  and  IDOo,  but  after 
mentioning  it  he  devotes  no  fiirthei-  consideration  to  the 
subject.  The  object  of  his  investigation  is  to  hiy  down 
what  ;!)•('  the  essential  conditions  for  a  satisfactory  material 
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toi'  iiii))lant{iti<)n,  and  liis  coiicliisioii  is  that  the  conditions 
are  three  : 

(1)  Capacity  for  perfect  sterilisation. 

(2)  Perfect  tolerance  on   tlie  part  of  the  tissues  for  its 

presence,  r.(j.  it   must  not   1)0   liable    to  extrusion 
from  chemicjil  chanj^e,  etc. 

(3)  It  must   not   be    subject   to   absorption    in    a    sliort 

period  of  time. 

The  first  condition  is  satisfied  by  most  of  the  materials 
employed  with  proper  precautions,  but  few  of  tliem  satisfy 
the  second  and  third. 

l?erfect  tolerance  can  only  be  expected  when  the 
material  is  one  that  in  the  strictest  sense  of  the  word 
is  not  foreign  to  the  tissues,  in  fact  is  a  substance 
normally  present  in  the  organism.  Decalcified  bone  and 
ivory  are  the  only  materials  proposed  that  pass  this  test, 
but  the  former  is  absorbed  with  great  rapidity,  and 
Schmidt  adopts,  instead  of  ivory,  oxbone,  from  which  he 
eliminates  all  the  organic  substance  by  long-continued 
application  of  heat,  during  which  process  it  is  also 
sterilised. 

It  seems  to  me  that  one  great  advantage  of  the  sub- 
cutaneous fat  is  that  it  needs  no  sterilisation,  and  is 
exposed  to  no  infection  during  the  operation.  Jt  is  also 
far  less  foreign  to  the  organism  than  bone  from  which  all 
organic  substance  lias  been  removed  by  lieat,  and  is  a 
much  softer  and  less  irritable  support  for  the  rigid  and 
movable  artificial  eye. 

I  can  thoroughly  recommend  my  colleagues  who  have 
not  already  performed  it  to  give  Barraquez's  operation  a 
trial. 


Literature. 

(1)  TscillRKOWSKY. — Klin.      Mij)iati<l>l.      /".     Aiiyoih..     1, 
p   573. 

(2)  Schmidt. — Zritscln-'ift.   f.  Aityenh.,  190t),  xvi,  NmcIi- 
trag.,  p.  63. 
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VI.   DISEASES    OF    THE    CORNEA. 

1.    Besult    sjiowu   hij   iJu'  keratoscope   of  mi  opurafion  for  a 
hiijli  degree  of  C(>nical  cornea. 

Vty  Chari>es  Wray. 

Miss  1^'.  P — _,  ^t.  21  years_,  came  to  the  Eye  Department 
of  the  Croydon  Hospital  on  March  21st,  1915.  No  other 
disease  beyond  a  localised  approximately  globular  enlarge- 
ment of  the  isthmus  of  the  thyroid.  This  is  hard, 
circumscribed,  and  stationary.  The  pulse  is  usually 
about  104.  She  suffers  from  cold  hands  and  feet,  and  at 
times  the  hands  are  very  blue. 

Fig.  12  shows  the  mire  images  as  they  appeared  on  tlie 
left  eye  before  the  treatment  began.  As  may  be  inferred 
from  the  smallness  of  the  images  and  their  distortion  the 
conus  was  steep.  There  was  pronounced  pulsation,  but  this, 
of  course,  cannot  be  shown.  1'he  upper  and  outer  images 
could  not  be  brought  nearer  the  lower  one  than  shown  in 
the  drawing  by  Mr. Head,  and  accordingly  the  astigmatism, 
tliough  obviously  present  in  large  amount,  could  not  be 
measured  even  approximately  by  means  of  the  keratometer. 
With  —  1 1  the  patient  could  with  great  difficulty  count 
fingers  at  2  metres.  The  cornea  has  been  cauterised  in 
all  five  times,  l)iit  perforation  has  been  avoided.  The 
dates  w^ere  March  2ist,  April  i4th.  May  2()th,  July  7th, 
and  Deceuiber  Sth.      No  iridectomy. 

Eig.  lo.  'j'his  (hawing  was  made  by  Mr.  Head  about  a 
week  ago.  Vision  with  +  !•  I).  V>\\.  (d  70  =  {'^  ^\  ?  it 
is  highly  probable  a    very    slight  cauterisation  will   result 
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in  furtlici-  iiiiprovoinoiit.     In  this  fif^nre  tlie  cnlarfcotnent  of 

tlic  cii'ck'S  is  sliown  .iiid  also  the  movability  of*    the  upjXT 


Fi.i.   12. 


A......  . 


Beforo  operation.  Notci  tlu^  sinallncss  of  Uh'  mire  imafjjes,  also 
tlioir  distortion.  Tlu?  upper  and  outer  inia^^es  cannot  be  moved 
more  centrally  so  that  the  astij^matism  cannot  ])e  measured. 


and    outer    iniag'es,    permitting    of    an    estimate    of    the 
astigmatism. 

Fio.  y.\. 


•■•  ■■•■ ,/) 


After  operation.  V.  c.  +  4  D.  cyl.  70  /'^  '^  Notice  the  enlarjj^ement 
of  the  imaofes.  The  upper  and  outer  images  are  movable 
towards  the  centre- so  as  to  admit  of  measurement  of  the  astij.c- 
matism. 


Comments. — The  result  seems  good  but  the  scarring  is 
an  unsatisfactory  feature,  and  for  that  reason  another 
method  of  operating  will  be  used  (^n  the  riglit  eye. 
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YII.   DISEASES    OF    THE    UVEAL    TRACT. 

1.  A  ci/st  of  the  'pigment  epithelium  of  the  iris. 
By  Sydnky  Stephenson. 

Inteoduction. 

LiTKEATURE  iiicludes  but  a  few  scattered  references  to 
cases  where  a  cyst  is  formed  by  the  accumulation  of  fluid 
between  the  double  layer  of  pigmented  cells  at  the  back 
of  the  cornea^  the  so-called  pars  retinalis  iridis  or  pars 
iridica  retina.  Indeed^  such  cases,  observed  clinically 
and  confirmed  pathologically,  have  been  reported  only 
by  E.  Treacher  Collins  (1)  (1893)  and  by  Eales  and 
Sinclair  (2)   (1896). 

In  the  following  case  a  growtli,  believed  to  be  a 
melanotic  sarcoma  of  the  iris,  proved,  after  removal  of 
the  eye,  to  be  a  cyst  of  the  pigment  epithelium  of  the 
iris. 

Clinical  Facts. 

On  July  6th,  1911,1  was  requested  by  Dr.  C.  H.  Willey, 
of  Sheffield,  to  see  a  lady,  aet.  43  years,  whose  history 
was  as  follows. — In  December,  1910,  she  had  occasion  to 
consult  Mr.  George  H.  Pooley,  of  Sheffield,  as  she  thought 
she  required  glasses.  In  the  course  of  his  routine 
examination  that  gentleman  appears  to  have  found 
something  amiss  with  the  patient's  right  eye,  in  conse- 
quence of  which  he  has  seen  her  at  intervals  since  the 
date  mentioned.  The  growth,  while  under  Mr.  Pooley's 
observation,  was  thought  to  have  become  somewhat  larger. 
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A  couple  of  (lays  before  I  saw  Mrs.  M — ,  tlie  lady  had 
consulted  Mr.  II.  Scckci-  Walker,  of  Leeds,  who  dia<^iiosed 
a  nielano-sarcouia  of  the  iris,  and  urged  })roni|)t  removal 
of  tlie  affected  eye. 

There  was  no  history  of  injury.  Neither  were  there 
complaints  of  pain. 

The  patient,  who  looked  in  robust  health,  gave  an 
account  of  two  operations — the  first,  six  years  ago,  for 
gall-stones,  and  the  second,  one  year  ago,  for  endo- 
metritis. 

On  examination  of  the  right  eye,  tension  was  found  to 
be  normal,  and  sight,  corrected  with  a  suitable  glass, 
was  J  (three  letters).  No  changes  were  to  be  seen  with 
the  naked  eye  beyond  a  group  of  slightly  dilated  vessels 
on  the  outer  side  of  the  eyeball,  and  a  slight  humping  of 
the  iris  as  regards  its  lower  temporal  quadrant.  No 
changes  could  be  made  out  in  the  tissue  of  the  iris,  and, 
in  particular,  there  were  no  posterior  synechias.  Pro- 
jecting from  behind  the  pupillary  edge  of  the  lower 
temporal  segment  of  the  iris  was  a  single,  smooth,  rounded 
mass  of  dark  brown  colour,  perhaps  best  described  as  a 
finger-like  projection.  Its  dimensions  were  noted  as 
3  mm.  by  2  mm.— that  is  to  say,  about  the  size  of  a  hemp 
seed.  It  was  not  notched,  and  was  not  in  the  least 
tremulous,  and,  in  short,  conveyed  to  my  mind  the  impres- 
sion of  a  solid  growth.  This  supposition  appeared  to  be 
confirmed  by  the  results  of  transillumination.  Thus, 
when  the  eye  was  illumined  by  the  Leber  instru- 
ment, the  mass  showed  up  as  a  dark  projection  against 
the  bright  glow  obtained  through  the  pupil.  No  shadow 
was  obtained  from  the  ciliary  region  with  the  trans- 
illuminator.  The  lens  seemed  to  be  slightly  tilted  upon 
its  vertical  axis.      The  fundus  ocuH  was  normal. 

The  left  eye  was  healthy,  both  functionally  and 
organically. 

A  large  pigmented  najvns  was  found  to  occupy  part 
of  the  right  hypochondriac  region  of  the  patient's 
abdomen. 
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Treatment. 

On  July  7 til  the  affected  eyeball  was  removed  under 
cliloroforni. 

AVlien  a  strong  light — e.  g.,  the  electric  ophthalmoscopic 
lamp — was  placed  behind  the  enucleated  eyeball,  the 
pigmented  mass  appeared  as  a  solid  projection  jutting 
into  the  illuminated  pupil. 

Pathological  Anatomy. 

The  eyeball  was  placed  in  formol  sodium  chloride 
solution  (10  per  cent.),  and  at  the  end  of  twenty-four 
hours,  was  frozen  and  bisected. 

A  series  of  antero-posterior  sections  passing  through 
iris  and  neoplasm,  when  stained  and  examined  with  the 
microscope,  showed  the  following  points : 

A  congery  of  several  small  cysts,  formed  by  separation 
of  the  uveal  layers  of  the  iris,  lay  near  the  root  of  the 
latter  structure  in  the  angle  of  the  posterior  chamber. 
A  much  larger  cyst,  of  similar  structure,  was  situated 
behind  the  iris,  centrally,  as  it  were,  to  those  just  men- 
tioned. It  lined  the  inner  two-thirds  of  the  iris,  and 
extended  for  some  considerable  distance,  as  a  rounded 
projection,  beyond  the  edge  of  the  iris  into  the  pupillary 
area.  No  single  section  was  happy  enough  to  show  the 
cyst  in  its  entirety,  since  portions  of  its  posterior  wall 
were  invariably  missing.  There  was,  however,  no  diffi- 
culty in  mentally  reconstructing  the  growth  from  an 
examination  of  several  sections.  Indeed,  many  individual 
sections  were  liighly  suggestive  of  its  original  structure, 
as  outlined  above,  before  it  collapsed  in  the  process  of 
preparation  for  the  microscope. 

Like  the  smaller  cysts,  the  larger  one  was  formed  by 
separation  of  the  uveal  layers  with  lluid,  and  its  interior 
sliowed  no  formed  elements  beyond  numerous  tiny  particles 
of  niclaniji,  derived  presumably  from  its  pigmented  walls. 
In  some  (A'  the  sections  the  iris  presented  a  slight  forward 
bulge  (seen  clinically)  corresponding  to  the  cyst  beneath, 
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but  it  \v:is  not  Jitropliic.  I'Or  tliiit  iiiiittcr  the  iiiiiiibLT  of 
l;ir<^c,  rouiid,  dci'ply  pij^iiioiitod  colls  (chroinatopliores) 
wliicli  l;iy  in  the  sti'orna  of  tlu;  iris  iniint'dintcly  in  fi-ont 
of  the  {interior  wall  of  the  cyst  iippeared  to  show  that  the 
cells  were  in  a  state  of  ])roliferation,  and  the  thickness  (A 
the  cyst  walls,  too,  seemed  to  point  to  the  same  c(jnclusion. 
The  remainder  of  the  iris  was  of  normal  appearance, 
crypts,  spliinctcr,  and  vessels  with  sheaths  all  being 
found  in  the  specimens. 

The  crystalline  lens  was  widely  separated  from  the  iris 
by  the  intervening*  cyst. 

The  angle  of  the  anterior  chamber  was  everywhere 
widely  open. 

Some  of  the  sections  showed  an  oval  cyst  arising  from 
the  anterior  part  of  the  ciliary  body.  It  was  formed  by 
separation  of  the  inner  (non-})igmented)  layer  from  the 
outer  (pigmented)  layer  of  the  pars  ciliaris  retina?.  In 
other  words,  the  former  was  bulged  inwards,  so  as  to 
form  tin's  delicate  cyst.  It  may  be  noted,  as  a  point  of 
some  slight  interest,  that  in  one  specimen  the  cyst 
appeared  to  be  bilocular.  It  contained  particles  of 
melanin,  not  in  great  number. 

Numerous  small  cystic  cavities,  separated  one  from 
another  by  elongated  and  thickened  Miillerian  fibres, 
were  present  in  the  anterior  segment  of  the  retina  near 
the  ora  serrata. 

KkMAIx'KS. 

That  the  pars  iridica  retin<\)  nuiy  present  various 
modifications  and  disorders  is  known  to  every  student  of 
ophthalmology.  These  may  be  grouped  in  the  following 
way  : 

(1)  Ni})})le-like  projections  into  the  }nipillary  area  from 
the  pigment  fringing  the  edge  of  the  iris,  the  so-called 
ectropion  uveiie. 

(2)  Sheet-like  ])rojections  which  cover  more  or  less  of 
the  anterior  surface  of   the  iris. 

(8)    A  cystic  condition  of   the   pigmented  epithelium  at 
VOL.    XXXVI.  18 
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the  back  of  the  iris,  giving  rise  to  sucli  an  appearance  as 
is  reported  in  the  present  coniniunication. 

(4)    Pigmented  growths,  malignant  or  innocent. 

Tlie  third  peculiarity  })resented  by  the  })ars  iridica 
retime  is  assuredly  the  most  interesting  from  the 
clinical  point  of  view.  It  consists  in  a  separation  by 
fluid  of  the  two  pigmented  layers  at  the  back  of  the  iris. 
The  analogy  to  detachment  of  the  retina  from  the  choroid 
is  obvious,  and  has  been  commented  on  by  more  than  one 
writer. 

These  cysts  have  been  found  incidentally  in  the  routine 
examination  of  pathological  specimens  by  Collins,  Schieck, 
llabitsch,  Oatman,  and  others.  Indeed,  the  appearance 
is  not  uncommon  in  pathological  specimens,  especially  in 
such  as  have  been  derived  from  cases  of  iritis  (M.  S. 
Mayou)  or  from  young  subjects  (E.  T.  Collins).  But 
records  of  such  cases  seen  during  life  and  verified  after 
removal  of  the  eye  or  iridectomy  are  extremely  rare. 
For  the  first  observation  of  this  kind  we  are  indebted  to 
E.  Treacher  Collins.  The  patient,  a  man,  set.  64  years, 
suffered  from  an  almost  mature  cataract,  and  presented, 
besides,  a  deep-brown  mobile  mass  lying  behind  the  lower 
part  of  the  iris.  The  swelling  had  a  sharply-defined 
curved  margin,  with  a  slight  notch  in  its  centre.  In 
order  to  determine  the  nature  of  the  growth,  incision  and 
iridectomy  were  made  downwards,  and  on  seizing  iris  and 
dark  mass  with  forceps,  the  latter  collapsed.  "  Examina- 
tion of  the  piece  of  iris  removed,"  wrote  Collins,  "showed 
that  the  dark  mass  was  evidently  of  a  cystic  nature." 
In  commenting  upon  the  foregoing  case,  Collins  remarked 
'^  that  the  separation  of  the  two  layers  (of  the  uveal 
pigment)  should  become  so  extensive  as  to  give  rise  to 
the  appearance  of  a  tumour  has  not,  1  think,  before  been 
suggested." 

it  was  not  long  before  Collins'  suggestion  was  con- 
firmed l)y  Iviles  and  Sinclair  (2),  wdio  published  a  most 
conclusive  clinical  and  pathological  account  of  pigmentary 
cyst  of  the  iris,  which  they  had   found    in   the  left  eye  of 
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u  man,  a3t.  47  years.  Tlu;  eye,  whicli  could  not  tell  day 
from  iiiglit,  was  in  a  state  of  a})soluto  <^laucoma.  Two 
dark-brown  tiflobulai-  ni;isses,  lyin<^  (doso  togetlior,  wore 
seen  to  extend  into  the  ))U])ilIary  area  from  Ix'liind  the 
upper  and  outer  ])ai-t  ol"  tlie  iris.  Tiie  masses  oscillated 
freely  with  every  movement  of  the  eye,  whicli  also  pro- 
duced a  fine  jelly-like  trendjling-  of  the  surface  of  the 
protrusions,  only  to  be  appreciated  on  close  examination 
with  focal  illumination  and  the  help  of  a  magnifying 
glass.  The  eye  was  excised.  The  s])ecimen  was 
examined  by  C.  ])evereux  Marshall,  who,  in  addition  to 
evidences  of  secondary  glaucoma,  found  at  the  pupillary 
edge  on  one  side  ''  a  hirge  cyst  formed  by  s])litting  and 
distension  of  the  pigment  layer." 

The  above,  then,  are  the  only  two  cases  known  to  me 
where  the  diagnosis,  made  or  suspected  during  life,  Avas 
confirmed  by  examination  of  the  eyeball  after  removal. 

.  Literature,  however,  contains  several  reports    of   cases 
almost   certainly   belonging  to   the   same    category.      For 
example,  M.   W.   Zimmerman's  case  (3)  of  bilateral  sym- 
metrical   pigmented    tumour    extending    into    eacli    pupil 
from    behind    the    iris  is   well    known    and   often    ((uoted. 
During  the  four  years  the  patient  remained  under  observa- 
tion, there  was   a   distinct  though   slight  increase  in  the 
size  of  one  tumour,  but  little,  if  any,  in   the  other.      The 
case  was  regarded  by  Zimmerman   as  one   of   uveal  cyst, 
probably  arising,  he   thought,  from  the  anterior  border  of 
the  uveal  body.      Again,  ^f.  S.  Mayou  (20)  reported  a  cyst 
of   the   pigment   epithelium    of   the    iris    Avhich    he    found 
accidentally,  so  to  speak,  wlien   dilating   the   pupils  of  a 
man,  a3t.  67  years,  for  the  purpose  of  estimating  refraction. 
Another    case    was   reported   a    couple   of   years   later   by 
K.  Vj.  Bickerton  and  Ernest  Clarke   (21)  in  a  female,  ast. 
•>6  years,  whose  right  eye  was  }iainful  and  of  full  tension. 
V.  was  2—^-.      A  ])igmented  swelling  la}'  behind  the  lower- 
outer  quadrant  of  the  iris.    In  this  case  tliere  was  evidently 
a  doubt  in  the  minds  of  the  authors  as  between  a  cyst  of 
the  iris  and  a  sarcoma  of  the  ciliary  body. 
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The  following  case,  wliicli  lias  been  under  my  observa- 
tion for  several  years,  is  probably  an  instance  of  retro- 
iridic  cyst  of  the  kind  discussed  :  A  medical  man,  aet. 
44  years,  consulted  me  on  December  2nd,  1909,  because 
he  had  experienced  some  slight  pain  in  his  right  eye  for 
several  months.  R.V.  =  -^^  (two  letters).  L.V.  =  § 
(partly).  With  ametropia  corrected,  the  vision  of  each  eye 
could  be  brought  to  -g-  (almost).  There  were  several 
pigmented  spots  on  both  irides,  and  moles  were  present 
about  the  body  and  extremities.  When  the  left  pupil  was 
fully  dilated  with  a  mydriatic,  a  smooth  roll,  as  it  were,  of 
rich  brownish  pigment  was  seen  to  lie  between  the  iris 
and  the  lens  capsule  on  the  outer  side  of  the  left  eye.  It 
was  non-tremulous,  and  was  evidently  connected  with  the 
uveal  pigment  of  the  posterior  surface  of  the  iris. 

The  question  of  diagnosis  is  brought  into  unfortunate 
prominence  by  the  present  case,  where,  as  already  said,  a 
uveal  pigment  cyst  was  mistaken  for  a  melano-sarcoma, 
with  the  result  that  the  eye  was  sacrificed,  despite  the 
fact  that  it  retained  excellent  vision.  The  circumstance, 
however,  is  not  unique,  for  literature  contains  at  least 
three  instances  of  a  similar  event  recorded  respectively  by 
F.  Schieck  (1904),  H.  Wintersteiner  (1906),  and  A.  H. 
Pagenstecher  (1910). 

The  facts  of  Schieck's  case  (22)  are  briefly  as  follows  : 
The  patient,  a  maid,  aet.  22  years,  consulted  Schieck  for 
cataract  in  the  right  eye,  and  another  ophthalmic  surgeon, 
who  had  examined  the  girl  several  months  previously,  had 
diagnosed  an  intra-ocular  neoplasm.  Apart  from  the 
cataract,  there  was  a  circumscribed  protrusion  of  the 
lower  and  inner  part  of  the  right  iris.  V.  =  fingers  at 
half  a  metre.  The  cataract  was  removed  by  the  combined 
operation.  Three  large  brownish  nodules  were  then  seen 
to  be  situated,  close  to  one  another,  between  the  iris  and 
the  lental  remains,  thus  accounting  for  the  bulging  of  the 
iris  noticed  before  removal  of  the  cataract.  A  diagnosis 
was  made  of  melano-sarcoma  of  the  iris  and  ciliary  body, 
and  accordingly  the   eye  was   enucleated  ten   days  after 
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extraction  of  tlio  cataract.  On  inicroscopical  examination, 
three  pigment  cysts  werc^  found  arising  fVoni  tlio  pcjsterior 
surface  of  iris  and  ciliary  body. 

Wintcrstciner's  case  (23)  occurred  in  a  man,  at. 
28  vears,  wlio  liad  suffered  from  several  slii'lit  and 
transient  attacks  of  glaucoma  in  liis  right  eye,  as  sliown 
by  foggy  vision,  lialoes,  and  pain.  On  examination,  the 
])upil  was  found  to  be  round  and  to  react  well  to  liglit. 
The  anterior  cl> amber  wjis  much  shallowed  as  regards  its 
lower  and  outer  part  by  bulging  of  the  iris,  particularly 
towards  the  periphery.  After  the  pupil  had  been  dilated 
by  homatropine,  a  smooth-edged  tumour,  originating  from 
the  anterior  part  of  the  ciliary  body  or  the  posterior  surface 
of  the  iris,  was  observed  to  lie  behind  the  lower  and  outer 
part  of  the  iris.  Jt  had  a  velvety-brown  appearance,  and 
was  non-translucent  when  examined  by  local  illumination 
with  an  electric  lamp.  The  lens  was  slightly  displaced 
by  the  growth,  which  was  diagnosed  as  a  melano-sarcoma 
of  the  ciliary  processes  or  of  the  iris.  V.  =  |.  Some 
increase  in  the  size  of  the  neoplasm  took  place  in  the 
interval  between  two  successive  examinations,  which 
amounted  to  seven  days  only.  The  eyeball  was  enucleated, 
but,  to  Wintersteiner^s  surprise,  on  section  no  tumour 
could  be  seen.  On  microscopical  examination,  however, 
there  were  multiple  cysts  of  the  iris  and  of  the  most 
anterior  part  of  the  uvea.  Other  small  cysts  were  present 
in  various  parts  of  the  pars  iridica  retina). 

The  third  case  was  reported  recently  by  Adolf  H. 
Pagenstecher  (24)  in  a  male  patient,  a3t.  about  60  years. 
The  main  facts  follow  :  'I'lie  right  eye  presented  an  opacity 
in  the  lower  outer  part  of  the  crystalline  lens,  whereby 
sight  was  reduced  to  -^^^  or  -/^^.  A  brownish-black  tumour 
projected  from  behind  the  lower  outer  part  of  the  iris  for 
about  1  mm.  into  the  })upillary  area,  and  extended  for 
2  mm.  to  ']  mm.  along  the  adjacent  edge  of  the  iris.  The 
last-named  structure  was  bulged  forward  over  the  site  of 
the  underlying  growth,  so  as  to  reiuliM-  the  anterior 
chamber    shallow    in    the    corresponding    position.      There 
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was  no  inflainination,  ami  tension  was  normal  ;  but  the 
eye  was  ])ainl"ul  wlien  tlie  patient  read.  Transillumination 
was  not  tried.  Tlie  patient  was  seen  by  van  ])uyse,  of 
Ghent,  who  diagnosed  a  malignant  growth  from  the  hinder 
surface  of  the  iris,  and  advised  immediate  enucleation  of 
the  eye,  an  operation  carried  out  by  Pagenstecher.  No 
teleplasm,  liowever,  was  to  be  seen  when  the  e3^e  was 
opened.  Microscopical  ])reparations  showed  multiple 
cysts  of  the  posterior  surface  of  the  iris  and  ciliary  body. 
One  of  the  iris  C3^sts,  formed  by  separation  of  the  two 
layers  of  the  uvea,  was  the  cause  of  the  appearances  seen 
before  operation. 

Finally,  under  the  suggestive  title  of  "  Phantom  Intra- 
ocular Tumour,'^  Arnold  Knapp  (25)  has  described  a  case 
in  which  clinically  the  diagnosis  of  sarcoma  of  the  ciliary 
body  was  made,  but  when  the  eyeball  was  opened,  imnie- 
diately  after  it  had  been  enucleated,  no  such  tumour  was 
found.  Microscopical  examination,  however,  showed  in 
addition  to  pronounced  cystic  degeneration  of  the  retina, 
large  cysts  containing  nmcin  of  the  non-pigmented  cells 
of  the  pars  ciliaris  retinas,  and,  in  some  sections,  a  detach- 
ment of  the  two  lavers  of  that  structure.  The  tumour 
seen  clinically,  then,  appeared  to  be  such  a  large  cyst, 
which  had  ruptured  v/hen  the  globe  was  opened. 

The  truth  is  that  the  diagnosis  of  retro-iridic  cyst  may 
be  simply  or  exactly  the  reverse.  Points  in  favour  of  a 
cyst  as  opposed  to  a  solid  growth  would  be  bilaterality,^ 
multiplicity,  mobility,  tremuloiisness,  notching  of  the 
visible  portion  of  the  growth,  and,  above  all,  translucency 
of  the  mass.  It  is  a  somewhat  sorrj^  reflection,  neverthe- 
less, that  in  mv  own  case  the  very  si"-n  that  should 
possess  the  greatest  importance  in  the  differential  diagnosis 
was  my  undoing.  For  when  the  Ijeber  transilluminator 
was  applied  to  the  sclera,  the  pupillary  mass  ap])eared  to 
be  altogethei-  opaque.      Jt   was   this,  more   than   any  other 

•  It  should  not  bo  forj^otton  that  sarcoinatji  liave  ))eoii  found  in  both 
eyes  of  the  same  Hu))j('ct,  as  in  tlio  chissic  caso  roportcd  inany  years 
',\\r()  ]jy  K.  Hrudent'll  Carter  (20)  to  the  Clinical  Society  of  London. 
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point,  lli;it  led  iiic  to  siirnjisc  tluit  I  had  to  deal  with  si 
sohd  L;"i-()\vih,  whitdi  tVoiii  its  liistory,  position,  and  (rohmr 
couhl  h;n-dly  be  othci*  tJiiiti  ii  inchino-sai'coma.  A  similar 
finding-  k'd  WiiitorsttniiKM'  to  nnstakc  a  pi<^nuMit  cyst  U)V  a 
inchinotic  sarcoma,  and  to  remove  the  afYected  eye  althontrh 
in  his  case,  so  certain  did  he  feel  oF  the  diagnosis  on  otlier 
grounds,  th;it  he  did  not  employ  tlie  transillnminator. 

'JMie  association  of  a  i-ct  ro-ii-idie  tunionr  with  a  sheet- 
like extension  of  pi<^'ment  covcn-iny;,  wiovc  oi-  less,  of  the 
anterior  surface  of  the  iris,  as  in  the  case  hv  i'^ales  and 
Sinclair,  would  be  sn<>""*estive  of  the  uveal  oriyin  of  tlie 
growth,  althouo'h  not  of  its  cystic  nature.  A  uveal  cyst 
has  been  known  to  increase  in  size  in  the  short  space  of 
seven  dayg  ( Wintersteiner),  while  every  oj)hthahnic  surgeon 
is  familiar  with  the  tardy  growth  of  an  intra-ocular  sarcoma, 
so  long  as  it  is  confined  to  the  eyeball.  iletice,  it  would 
be  unsafe  to  attach  undue  importance,  from  the  diagnostic 
point  of  view,  to  increase  in  size  of  the  tumour  while  the 
patient  remained  under  observation. 

To  the  humping  of  the  iris  and  the  slight  displacement 
of  the  lens  observed  in  my  patient  I  was  inclined  to  attach 
less  importance,  since  I  kiunv  that  sinnlar  features  had 
been  present  in  the  cases  of  Zinmiei'man,  Wintersteiner, 
and  some  other  surgeons. 

It  has  been  proposed  to  employ  puncture  for  purposes 
of  diagnosis.  The  suggestion  has  been  carried  into  effect 
by  K.  Fuchs  (27), with  happy  results.  When  the  swelling 
in  his  case  was  pierced  by  a  needle  it  collapsed,  and 
remained  much  smaller  than  before.  Its  cystic  nature, 
however,  had  ])reviously  been  rendered  certain  by  means  of 
transillutnination.  As  an  instructive  contrast  to  this  may 
perhai)s  be  placed  a  case  reported  not  long  ago  by  F.  A. 
Juler  (28),  where  a  growth,  which  there  were  some  grounds 
for  thinking  might  be  a  ])igment  cyst,  was  punctured,  with 
the  result  that  the  anterior  chamber  at  once  filled  with 
blood.  A  previous  puncture  had  led  to  no  modification  in 
the  appearance  of  the  tumour,  which  when  examined 
pathologically  was    found   to  be  a   sarcoma   of   the   ciliary 
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body  and  iris.  For  my  own  part,  I  cannot  now  help 
tliinking  that  exploratory  puncture  (a  harmless  enough 
proceeding)  should  be  practised  in  every  doubtful  case. 

With  regard  to  the  pathogeny  of  the  cysts,  we  must 
distinguish  such  as  are  primary  and  idiopathic  from  those 
which  are  secondar}^  and  symptomatic.  As  to  the  former, 
several  authors,  in  particular  W.  Gilbert  (29),  have  dwelt 
upon  the  possibility  of  a  congenital  origin.  They  draw 
attention  to  the  fact  that  during  embryonic  life  the  two 
layers  of  the  uvea  are  distinct  structures,  and  suggest  that 
owing  to  this  or  that  cause,  subsequent  union  between 
them  may  not  be  complete  everywhere.  In  this  way  they 
w^ould  explain  the  production  of  a  cyst  or  cysts.  In  this 
connection,  the  fact  may  be  recalled  that  up  to  the  end  of 
the  seventh  month  of  foetal  life  a  space  is  constantly 
present  at  the  junction  of  the  anterior  end  of  the  two 
layers  of  the  secondary  optic  vesicle,  the  so-called  "  ring 
sinus"  of  A.  von  Szili.  Wintersteiner,  it  may  be  added, 
regarded  the  multiplicity  of  the  cysts  present  in  his  case 
as  an  argument  in  favour  of  the  embryological  origin  of 
the  condition. 

As  to  secondary  cysts  of  the  uveal  pigment,  they  have 
been  known  to  follow  operation  on  the  eye  (W.  Gilbert), 
and  to  be  associated  with  glaucoma  or  with  tumours  of  the 
ciliary  body  (E.  Treacher  Collins)  or  of  the  iris  (W.  Gilbert), 
and  it  seems  likely  that  they  are  commoner  sequels  of 
irido-cyclitis,  especially  when  tra.umatic,  than  is  generally 
supposed.  Finally,  numerous  small  cysts  have  often  been 
observed  in  cases  of  diabetes,  as  pointed  out  by  Kamocki 
(30)  and  some  other  writers. 

The  prognosis  of  uveal  cysts,  if  not  ii\terfered  with 
surgically,  does  not  a})pear  to  differ  from  that  of  any  other 
intra-ocular  growth,  whether  solid  or  liquid.  They  lead 
sooner  or  later  to  opacity  of  the  lens  (localised  or  gene- 
ralised), secondary  glaucoma,  and  to  loss  of  sight,  as 
happened  in  tlic;  cases  reported,  among  others,  by  Collins 
(1),  Eales  and  Sinclair  (2),  and  Asayama  (31).  As  a  rare 
event  they  may  be  miptured  by  an  accidental   blow  u])on 
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tlio  e}'e  and  cause  no  iiiorr  ti-oiihlc,  as  appears  to  have 
ha]:)pono(l  in  a  case  the  facts  of  which  were  i'elat<Ml  to  n»o 
by  Sir  John  Tweedy. 

The  treatment  of  uveal  cyst  opens  up  lar<^e  and 
interesting  (juestions.  IMincture,  repeated  if  necessary, 
has  been  pro{)osed,  and  in  suitable  case  niij^ht  doubtless 
be  carried  out.  l^ut,  as  Wintersteiner  lias  insisted,  that 
operation  could  fnrnisli  no  o-narantee  against  the  cyst 
refilling.  Again,  tluM-e  is  the  further  point,  namely,  that 
the  cysts  are  seldom  single,  so  that  puncture,  altliough  it 
may  succeed  in  evacuating  the  contents  of  (me  cyst,  can 
not  assure  us  against  subsecjuent  trouble  from  the  enlarge- 
ment of  a  second  cyst.  An  ii'idectomy,  such  as  was 
practised  in  Collins'  case,  where  the  Jens  was  opaque,  lies 
open  to  the  same  objection,  although  not,  oF  course,  to  the 
same  extent.  Jn  iM-ief,  it  seems  tolerably  safe  to  assume 
that  enucleation  will  be  the  ultimate  fate  of  many  of  tlie 
eyeballs  affected  with  uveal  cyst,  a  view  tliat  has  already 
been  voiced  by  Wintersteiner. 
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2.    Severe  Ite.rato-iritis  cured  hy  tnherculin. 

By   F.   R.  Cross. 

M.  H — ,  a3t.  32  years,  masseuse.  Consulted  me  first  on 
April  16th,  1915,  for  very  serious  inflammation  of  the 
left  eye.  The  right  eye  had  been  removed  three  years 
previously.  She  gave  the  following  history  :  At  17  3'ears 
of  age  the  right  eye  was  seriousl}'  affected  with  inflamma- 
tion of  the  cornea  and  iris,  the  left  very  slightly  so. 
After  prolonged  treatment  by  Dr.  Grainger  (Chester), 
cautery,  etc.,  an  iridectomy  was  done.  After  this  the  eye 
gave  no  trouble  until  four  years  ago  ;  the  right  eye  then 
again  became  very  inflamed  and  painful.  Careful  treatment 
under  another  oculist  foi-  nearly  a  year  gave  no  iuiprove- 
ment.  Glaucoma  resulted,  for  which  trephining  was 
(lone  with  no  benefit  to  the  inflammation,  and  the  eye 
was  subsequently  removed.  The  patient  understood  this 
illness  to  have  been  iritis  and  inflammation  of  the  cornea 
spreading  to  other  structures  in  the  eye.  After  this  she 
had  no  ti-oiible.  ;ind  she  saw  well  with  the  left  eye  until 
Christmas,  19M. ;  at  that  tiiiic  tlie  vision  became  slightly 
alTeetcd  as  the  i-esiilt  of  recurring  infl;innii;it  ion,  and  when 
1  first  saw  her  on  April  loth,  lOlo,  the  eye  had  been 
scrioiislv  inflamed  for  about.  :i  iiioiitli.    XHsion  was  reduced 
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to  2*4)  '""^  '^''^'  ''■''  ''"''^^  ^^'^'  ^y^'  ^^"*^^  likrly  to  follow  ihc 
same  ('<)iirse  wliicli  liiid  destroyed  (lie  othei*  one.  jler 
general  li(»iilth  appeared  fairly  ^<^od,  ehiefly  affected  hv 
the  condition  of  tlie  eye.  There  was  no  history  in  the 
family  of  consumption  or  any  other   hereditary  defect. 

The  left  eye  was  vei'y  eomj^ested,  a  cii-cumc(jrneal 
vascular  ha/e  from  which  IIik;  leaslies  of  blood-vessels 
ran*  into  several  islands  of  infiltration  in  the  conieji. 
Neither  tln^  iidiamnnition  of  the  eye  nor  the  look  of 
the  patient  sngs^ested  "  insterstitial  keratitis  "  of  syphilitic 
orii^in. 

Tile  inliamniati(^n  was  evidently  of  strumous  or  tuber- 
cular type.  There  was  considerable  iritis  present  with 
adhesions,  but  no  K.P.      Vision  was  reduced  to  -^y^j. 

Leechin<^  and  the  use  of  atropine  caused  improvement. 
^riie  ])upil  dilated,  exposing  a  ring  of  uv(^al  ])igment 
deposited  on  the  lens  capsule.  1lie  vitreous  was  clear, 
and  the  choroid  looked  n(jrmal  ;   vision  impi'oved  to  -^-i^. 

The  patient  was  examnied  by  Dr.  Jvlgeworth.  He 
found  no  definite  lesions  ;  some  faulty  teeth  were  removed, 
and  treatment  given  for  intestinal  toxiX3mia.  The  eye 
continued  to  get  more  inflamed  and  the  media  more  hazy. 

Unfortunately  no  record  could  be  obtained  of  the 
condition  of  the  right  eyeball  removed  in  1912. 

At  the  end  of  Atay  an  injection  of  tuberculin  was  given, 
which  reacted  on  the  eye  so  markedly  that  I  hesitated  to 
repeat  it,  and  I  asked  her  to  see  Mr.  1'reacher  Collins, 
who  agreed  that  the  lesion  was  ])robably  tubei'cular,  and 
strongly  advised  continuance  of  the  tubei'culin.  He  thought 
the  excessive  reaction  was  due  to  the  use  of  diouin  eye- 
drops with  the  tuberculin,  and  that  it  would  be  better  to 
omit  the  former.  The  eyeball  t(Mision  seemed  somewhat 
low,  and  suggested  im])lication  of  the  ciliai-y  body. 

A" von  I'ircpiet  test  with  old  tuberculin  38.J  ])er  cent, 
was  made,  and  a  very  niarkiMl  reaction  obtained,  so  that 
my  colleague,  \)\'.  Walker  Ihill.  did  not  like  to  use  the 
tuberculin  at  once,  and  advised  trying  Mehnarto's  contra- 
tuxin    for    tuberculosis,   ^vhich    is    a    mixture    of  the  blood 
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plasma  of  reptiles  sensitised  in  sheep^s  blood-plasma,  wliich 
is  said  to  be  entirely  free  from  anti-toxins.  The  full  dose 
is  contained  in  an  ampoule  10  c.c. 

On  June  23rd  1  c.c.  only  was  given,  repeated  on  the 
25th.  Next  day  3  c.c,  on  the  28th  5  c.c,  and  the  same 
dose  on  the  oOth,  July  5th,  8th,  Uth,  19th,  and  22nd. 
No  reaction  occurred,  or  rise  of  temperature  ;  the  condition 
of  the  eye  fluctuated  somewhat  with  no  improvement ; 
vision  ~Q. 

On  July  26th  Dr.  Walker  Hall  gave  1  in  20,000  tuber- 
culin B.E.  (bovine  and  human),  July  29th  1  in  10,000, 
August  3rd  1  in  5000,  August  6th  1  in  2000,  August  11  th 
1  in  1000;  the  last  dose  was  repeated  every  five  or  six 
days  until  the  end  of  September.  Sometimes  there  was 
a  reaction,  as  shown  by  a  rise  of  temperature  of  1  degree, 
with  a  feeling  of  slight  illness,  and  usually  at  the  same 
time  some  increased  redness  in  the  eye  ;  the  temperature 
was  usually  very  slightly  subnormal;  there  was  no  very 
marked  change  in  the  sight  or  in  the  appearance  of  the 
eye  except  that  a  small  hypopyon  had  appeared. 

During  October  the  dose  was  raised  to  1  in  SOOtli  to  1 
in  600th  weekly.  In  December  1  in  400th  every  ten  or 
twelve  days,  and  a  dose  or  two  of  1  in  1:00  were  given  at 
the  end  of  the  year,  when  the  injections  were  stopped,  as 
the  eye  was  free  of  inflammation,  and  was  getting  clearer. 

No  improvement  in  the  eye  had  been  noticed  until 
October.  On  September  4tli  the  vision  was  only  ^^Q,  on 
October  12th  it  was  -^^g-.  The  eye  was  looking  much 
better,  the  vascularity  diminished,  the  infiltrations  in  the 
cornea  smaller  and  clearer,  the  pupil  fairly  dilated,  and 
the  hypopyon  had  disappeared.  The  eye  continued  to 
progress  favourably.  On  November  11th  vision  was  |^, 
the  media  had  cleared,  so  that  one  could  with  difficulty 
distinguish  the  condition  of  the  fundus,  l^ut  on  Decelnber 
3rd,  without  any  known  cause,  tlie  eye  became  again 
inflamed  jiiid  paijifiil  ;  vision  was  i-educed  to  -^^.  An 
injection  1  in  400  tuberculin  was  given,  and  a  sub-con- 
junctival  injet^tion  of  1  in  2000  llydrg.  I'erchlor.  was  given. 
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III  5ii)i)iit  r()iirt(H3n  (lays  this  attack  cleared  up,  and  there 
has  bt'oii  no  recrudescence  since.  lOarly  in  January,  1910, 
all  trcatiiHMit  except  atropine  was  discontinued,  and  she 
resunicd  a  certain  amount  of  work,  gradually  returning  to 
her  liill  duties.  On  M;ii-cli  lOtli  vision  was  ^*Y  J.  12  under 
atropine. 

April  28th. — The  eye  is  white,  (piite  free  of  in- 
flannnation,  tension  normal  ;  the  cornea  is  bright  and 
clear,  except  for  several  nebulae  where  the  deeper 
infiltrations  were  situated.  There  are  still  uveal  specks 
of  pigment  on  the  lens,  but  no  synechiae.  Aqueous  and 
vitreous  humours  are  quite  clear;  the  fundus  appears  to 
be  normal.     Vision  [j  J.  1. 

I  thought  it  worth  while  to  record  this  case,  which  was 
under  treatment  for  nine  months.  I  believe  the  riglit 
eye  to  have  been  lost  by  severe  tubercular  inflammation  ; 
and  the  left  one,  when  I  first  saw  it,  and  for  five  or  six 
months  afterwards,  certainly  looked  to  me  as  not  likely 
to  recover.  I  attribute  the  cure  chiefly  to  tuberculin  : 
perhaps  if  we  had  worked  up  more  quickly  to  large  doses, 
as  suggested  by  Mr.  Treacher  Collins,  the  eye  might  have 
cleared  more  rapidly  ;  but  Dr.  Walker  Hall,  to  whom  I 
am  mucli  indebted  for  carrjnng  out  the  tuberculin  treat- 
ment, was  anxious  to  avoid  excessive  reaction  in  so 
inflamed  an  eye  ;  without  its  use  I  believe  the  eye  would 
have  been  lost,  but  I  am  further  of  an  opinion  that 
subconjunctival  injections  of  1  in  2000  Hydrg.  Perchlor., 
which  were  given  for  a  short  time  early  in  the  case,  and 
about  once  a  week  during  September  and  October,  were 
of  real  service  in  hastening  the  cure. 


3.   Large   recurrent  iiitra-ocular  hsemorrhuges. 

By   J.  Gray   Clegg. 

Cases    of    recurrent    spontaneous   intra-ocular   haemor- 
rhages in  young  healthy  subjects  are  sufficiently  frequently 


286 


DISEASES    OF    THE    UVEAL    TRACT. 


met  witli^  and  altliongli  many  suggestions  liave  been  made 
as  to  tlie  causes  and  treatment^  knowledge  on  tlie  subject 
cannot  be  said  to  be  complete. 

I  therefore  record  a  few  cases  in  order  to  evoke  dis- 
cussion and  to  gain  the  experience  of  otliers. 

iSucli  occurrences  are  said  to  be  more  frequent  in  young 
males,  and  possibly  the  menstrual  flow  in  the  other  sex 
acts  as  a  safety-valve,  rendering  it  less  liable. 

In  some  cases  epistaxis  is  met  with. 

Both  these  ])oints  support  the  idea  that  venesection 
may  be  beneficial  as  a  treatment. 

Alteration  in  the  coagulability  of  the  blood  is  thought 
to  be  responsible. 

Keports  concerning,  the  coagulability  cannot  always  be 
relied  on,  for,  as  pointed  out  by  Prof.  Milroy  (1)  the  tests 
applied  require  the  most  careful  technique,  for  he  found 
in  one  individual  when  a  deep  puncture  of  the  skin  was 
made  and  a  rapid  flow  of  blood  resulted,  the  coagulation 
time  was  three  and  a  quarter  minutes,  whereas,  in  the 
same  individual,  when  a  slight  puncture  was  made  and  one 
drop  of  blood  squeezed  out,  the  coagulation  time  was  only 
twenty  seconds. 

I  have  not  found  investigation  of  that  property  of 
great  service,  possibly  because  it  cannot  be  influenced 
much  clinically  by  those  drugs,  which  in  the  laboratory 
can  increase  or  lower  it,  one  reason  being  that  with 
some  of  them  the  dosage  is  too  large  to  be  borne  by  the 
system  generally. 

If  coagulability  is  increased,  citric  acid  or  some  other 
form  of  citrates  are  indicated. 

J  f,  on  the  other  liand,  the  coagulability  })e  reduced, 
hictic  acid  or  calcium  salts,  or  the  two  combined  as  calcium 
lactate,  are  administered. 

In  regard  to  the  influence  of  calcium  in  facilitating  the 
coagulation  of  the  blood,  Prof.  W.  1^].  Dixon  (2)  has  stated 
that  when  given  by  the  mouth  absc)r})tion  is  only  slight 
and  very  slow,  and  as  it  is  excreted  about  as  ra])idly,  the 
calcium    content   of   the    blood    does    not    increase    much, 
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wliercas,  il"  ^ivcii  sultcutiincously,  tlu;  clTcct  is  (jiiite 
tl  iff  ere  lit,  tlic  niiioiiiit  <»!  calciinii  in  tlic  l)l()0(l  is  drcidcdly 
increased,  and  coay-idation  liasteiicd.  In  liis  nwn  c:\<i'  In- 
obtained  no  ellect  when  lie  took  caleiuin  hy  tlie  month, 
bnt  nndcr  tlie  skin  in  liltccn  nn'nntcs  tlic  eoaj/nlation  time 
was  reduced   IVoin  tlii-i'e  and  a  hall'  minutes  to  (jne  minute. 

Calcium  being  thus  excreted  rapidly  its  effect  must  be 
merely  evanescent,  and  it  would  seem  to  be  doubtlul 
whether  l"re(|ucnt  subcutaneous  injections  would  be  a  satis- 
factory tri'atnient  t"oi-  int  ra-oculai-  liaMnoi-i'liau'cs  that  may 
only  occur,  say,  once  a  mouth. 

Noll  (8)  is  inclined  to  the  view  that  recurrent  luemor- 
rliages  into  the  vitreous  nuiy  arise  from  : 

(a)  Anomalies  of  the  blood,  as  leuka3mia,  oxaluiia, 
pernicious  aniemia. 

{h)  Circulatory  changes  met  with  about  tlie  age  of 
puberty. 

((■)  Local  vascular  diseases  due  to  malaria,  septic 
absorptions,  amyloid,  hyaline*,  or  scltM'osing  degenerations, 
haemophilia,  etc. 

Intra-ocular  haimorrhages  in  susceptible  subjects  have 
also  been  attributed  to  rapid  changes  of  temjierature,  eye 
strain,  vascular  diseases,  and  all  sorts  of  hereditary  diseases 
and  tendencies. 

Axenfeld  is  of  the  opinion  that  many  are  the  result  of 
tubercular  disease  of  the  coats  of  the  choroidal  and  retinal 
veins. 

Davies  (4)  considered  that  he  obtained  good  results 
from  the  use  of  tubeiculin.  lie  thinks,  too,  that  auto- 
intoxication nniy  have  some  nVf  in  the  ])i-oduction.  lie 
doubts  if  the  bleeding  is  ever  from  the  choroidal  veins. 

Thyroid  feeding  has  been  supposed  to  be  of  service. 

A'enesection  has  been  recommended. 

Undoubtedly  glaucoma  is  secondary  to  the  vascular 
change. 

Such  heroic  measures  as  ligatui'e  of  the  carotid  have 
been  tried,  but  1  tloubt  if  an\-  member  of  the  meetintr 
would  care  to  recommend  it. 
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In  some  of  my  cases  there  is  a  definite  history  of 
previous  accident,  e.g.  D.  B — ,  male,  a^t.  32  years,  was 
cut  on  the  right  eye  by  a  piece  of  glass  from  the  wind- 
screen of  a  motor.  The  sclera  was  severed,  up  and  out, 
and  when  first  seen  a  few  hours  after  the  accident  there 
was  a  full  hyphaema.  The  conjunctiva  was  stitched  over 
the  wound,  and  a  good  recovery  followed,  leaving  merely 
some  vitreous  haze  localised  behind  the  site  of  the  injury. 

Three  weeks  later  a  definite  reddish  hue  was  observ- 
able in  this  opacity,  and  during  the  next  five  months, 
while  he  was  under  observation,  fresh  bright  blood  was 
distinguishable  at  the  lower  periphery  immediately  behind 
the  clear  lens. 

I  have  in  mind  also  a  boy  who  had  a  scleral  cut  which 
healed  well,  but  in  whom  fresh  bleeding  took  place  about 
three  weeks  later. 

The  explanation  of  this  type  of  case  is  fairly  obvious, 
the  bleeding  evidently  coming  from  blood-vessels  that  had 
been  damaged  at  the  time  of  the  trauma,  or  by  the  rupture 
of  new  blood-vessels  formed  in  the  scar  of  the  choroid  or 
retina. 

H.  C — ,  male,  a^t.  29  years,  hit  himself  in  both  eyes 
with  the  end  of  a  whip  on  March  29th,  1914. 

The  sight  of  the  left  eye  was  seriously  interfered  with 
by  immediate  effusion  of  blood. 

I  saw  him  on  the  31st  and  found  the  left  anterior 
chamber  quite  full  of  ha3morrhage.  The  right  eye  seemed 
to  have  entirely  recovered  from  any  damage  done  to  it. 
The  media  were  clear,  the  fundi  normal  ;  but  three  days 
later,  the  right  anterior  chamber  had  filled  three  parts 
full  of  blood. 

I  had  the  blood  examined  by  Dr.  C.  H.  Melland,  of 
Manchester,  who  wrote  as  follows  :  '^  I  am  afraid  that  the 
results  of  the  examination  are  mainly  negative.  There 
are  no  degenerative  changes  in  red  or  white  corpuscles, 
nor  any  marked  (liiiiiiiiilion  of  blood  })latelets  such  as  one 
sometimes  sees  in  liaMuorrhagic  conditions.  I  advise 
calcium  lactate  and  arsenic." 
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]Jy  July  tlio  rii^lit  eye  wiis  porlectly  liealtliy  ji'jjiiii  in 
appearanco  and  tlu;  vision  had  returned  to  full  noi-nial,  hnt 
the  left  was  only  able  to  peireivo  "Hn<(ei*s''  and  tension 
w;iH  ratlier  below  noi'iniil,  ;ind  there  was  only  a  dull  grey 
a})peai'anee  in  the  pupil. 

The  man  was  not  a  lueinophilic. 

My  next  case  is  of  the  spontaneous  type,  and  altJKjUi^-h 
a  blow  on  the  forehead  preceded  the  first  attack  of  dim- 
ness^ in  my  opinion  it  was  a,  mere  eoincitlence  : 

M.  H.  G — ,  female^  let.  82  years,  was  seen  on  July  23rd, 
1913,  complaining' ot"  muscat  floating  before  the  right  eye. 
The  visual  acuity  in  each  was  perfect. 

The  left  eye  showed  no  abnormality  and  has  remained 
perfectly  good  during  the  whole  period  in  which  she  lias 
been  under  observation.  The  right  vitreous  presented 
tine  dust-like  opacities  together  with  others  rather  larger 
and  thread-like.  At  the  rii»-ht  fundus  below  and  out  from 
the  disc  there  were  five  patches  of  very  dark  pigment, 
each  about  one-third  the  diameter  of  the  disc,  and  a  small 
atrophic  patch  down  and  in,  with  two  white  dots  further 
towards  the  inner  periphery.  There  was  absolutely  no 
evidence  of  any  haonnorrhage  into  the  eye  on  that  date. 
I  was  informed  that  the  trouble  in  the  eye  came  on 
her  quite  suddenly  about  fourteen  days  after  having  a 
somewhat  severe  blow  between  the  eyes  on  the  forehead, 
which  happened  eighteen  months  before  I  saw  her. 
During  that  period , the  sight  of  that  eye  had  become  dim 
on  two  or  three  occasions. 

By  August  26th  all  the  floating  spots  before  the  sight 
had  gone,  but  in  the  retina  there  were  some  very  tine  grey 
lines  radiating  inwards  from  the  optic  disc.  All  vitreous 
opacities  had  disappeared. 

On  August  31st  the  sight  of  the  right  eye  went  dim  in 
the  morning,  and  on  September  2nd  the  acuity  was  ;]  J.  2. 
There  was  a  large  vitreous  opacity  below,  ami  in  the  tine 
radiating  lines  there  were  one  or  two  reddish  dots.  The 
general  vascular  tension  was  110  mm.  ol"  mercury. 

She  had    suffered    a    year    or  two  ago  rather  severely 
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from  cliilblaiiis,  and  Dr.  Brian  Melland,  under  whose  care 
slie  was,  had  put  her  on  calcium  lactate  for  varying 
periods. 

At  this  time  I  also  had  the  blood  examined  by  Dr. 
Chas.  Melland,  of  Manchester,  who  wrote  : 

*^  The  percentage  of  haemoglobin  and  the  number  of 
red  corpuscles  are  normal,  also  the  characters  of  the  red 
and  white  corpuscles.  I  do  not  find  any  deficiency  in 
power  or  rate  of  coagulation,  no  undue  delay  in  a  capillary 
tube,  and  no  difficulty  in  getting  the  bleeding  from  a 
needle-prick  to  stop  readily.  From  this  I  should  judge 
that  there  is  no  deficienc}-  of  calcium  salt,  and  Lliat  treat- 
ment by  calcium  chloride  or  calcium  lactate  is  not  worth 
persevering  with  ;  but  as  intra-ocular  haemori-hages  are 
ascribed  also  to  excess  of  the  coagulability,  1  would 
certainly  try  the  effect  of  citrates  on  the  blood. 

"  I  have  made  an  attempt  to  find  out  whether  there 
was  any  connection  between  the  periods  of  the  ha3mor- 
rhages  and  the  menstrual  periods — bearing  in  mind  Blair 
BelFs  vicAVS  as  to  the  relationship  between  menstruation 
and  the  retention  and  excretion  of  calcium  salts,  but  there 
appeared  to  be  no  such  association. 

'^  On  the  grounds  that  possibly  there  may  be  excess  of 
calcium  salts  T  would  suggest  use  of  thyroid  extract, 
which  appears  to  stimulate  their  excretion. 

"  There  is  no  indication  of  any  threatening  of  any 
more  severe  anaemia  (as  leucocytha3mia,  pernicious 
anaemia,  or  leucanaimia),  such  as  are  characterised  by 
haemorrhages. 

'^  The  only  positive  feature  that  the  blood  does  show 
is  a  distinct  shortage  of  blood  platelets.  The  ]»iactical 
significance  of  the  blood  ])latelets  is  somewhat  dis- 
putable, but  they  do  ap[)ear  to  ])lay  a  part  in  the  healing 
of  injured  blood-vessels,  and  so  preventing  luemorrhage. 
One  ilndsthem  greatly  reduced  in  piiipiiia  luemorrhagica, 
and  to  a  less  extent  in  ix'rnicions  aiiiemia.  Nothnig 
practically  is  known  as  to  wliether,  or  how,  one  can  in- 
lluence   their  numbers  ;   but   as    they    increase    in    nnmbei- 


LARGE    RECURKKNT    INTRA-OCULAK    }r.1<;M0RRHA0E8.        291 

in  cases  of  jxjriiic'ioiis  aiut'iiiiji  wlio  nvo  taking  arsoiiic,  I 
sliould  advise  your  ])iittin<^  your  patient  on  arsenic/' 

The  suggestions  were  carried  out,  tlie  eye  cleared  up 
within  a  week  after  September  2nd,  Ijut  on  tlie  21st  it 
became  misty  as  before. 

On  September  2Gth  there  was  a  reddisli  blur  on  tlie 
posterior  surface  of  the  lens  below,  also  at  the  extreme 
periphery  below  there  was  a  horizontal  reddish  irregular 
band. 

It  was  doubtful  to  my  mind  whether  the  tendency  to 
lui^morrhages  in  the  eye  had  anything  to  do  with  the 
patches  of  pigment,  but  in  the  view  of  another  oculist  these 
very  pigment  spots  might  possibly  have  arisen  from  small 
ruptures  of  the  choroid. 

In  October^  citric  acid  was  given  15  gr.  three  times  a 
day  and  increased  to  30  gr.  three  times  daily,  the  course 
to  last  for  fourteen  days. 

Patient  again  seen  on  February  otli,  1914,  and  in  the 
meantime  had  had  two  attacks  of  haemorrhages.  The 
fundal  appearances  were  much  as  before,  and  there  were 
vitreous  opacities  at  the  lower  periphery.  Arsenic  and 
thyroid  extracts  were  persevered  with. 

Next  seen  August  6tli,  1915,  when  the  patient  reported 
that  she  had  had  several  attacks  of  dimness,  but  the  eye 
had  been  clear  for  as  long  as  four  months  at  one  stretch. 
On  that  day  the  vision  of  the  right  eye  was  reduced  to 
perception  of  hand-movements.  There  was  a  very  large 
dense  vitreous  cloud  obscuring  nearly  the  whole  of  the 
fundus,  and  a  small  patch  of  red  blood  in  the  fossa  patel- 
laris. 

About  this  time  the  patient  consulted  Mr.  Lawford. 

By  August  13th,  that  is,  one  week  after  being  unable 
to  see  anything  more  than  hand-movements,  the  acuity 
was  -|. 

There  was  a  broad  streak  of  fresh  red  blood  imme- 
diately behind  the  right  lens,  no  definite  vitreous  opaci- 
ties, no  lesion  of  the  large  blood-vessels,  but  in  the  lower 
part  of  the  vitreous  there  was  a  bluey-white   dense   cloud 
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near  the  posterior  surface  of  the  vitreous,  inwards.  The 
appearances  of  the  retina  behind  were  very  much  as 
originally  described. 

The  patient  was  greatly  discouraged,  in  that  no  treat- 
ment had  seemed  to  be  of  any  service.  Locall}^  all  the 
time  I  had  employed  drops  of  dionin  four  times  daily  for 
two  days,  alternating  with  three  days  without,  of  sufficient 
strength  to  bring  about  marked  oedema  and  injection  of 
the  conjunctiva. 

Lastly,  there  are  the  cases  in  which  there  was  no 
trauma. 

M.  A.  B — ,  male,  vet.  29  years,  I  saw  on  March  6th,  1912. 

The  left  eye  had  been  poor  for  six  weeks,  and  varied  in 
acuity  of  vision  from  day  to  day.  The  vision  was  reduced 
to  fingers,  and  large  fresh  haemorrhages  could  be  seen 
behind  the  crystalline  lens. 

F.  A — ,  male,  aet.  25  years,  came  to  see  me  on  June  27th, 
1912.  I 

The  left  eye  had  been  affected  seven  weeks,  and  the 
right  six  weeks. 

He  worked  among  basic  slag,  the  dust  of  Avhich  was 
often  getting  into  his  eyes. 

The  right  vision  was  -^^  and  J.  1  occasionally. 

The  left  vision  was  -^-^  and  J.  1. 

There  were  large  vitreous  opacities  in  both  eyes,  chiefly 
in  the  central  region,  and  one  definitely  red  patch  behind 
the  right  lens  below,  No  lesion  of  the  fundus  was  dis- 
coverable. 

On  January  9th,  1913,  the  right  vision  was  "^^  fingers,'^ 
and  the  left  -|  J.  1,  and  on  July  23rd,  1914,  the  left 
acuity  had  gone  up  to  ^  J.  1,  and  the  only  evidence  of 
the  luemorrhage  in  it  was  a  small  vitreous  opacity 
anteriorly,  below  the  line  of  sight.  The  right  vision  was 
"  hand,^'  and  only  a  grey  reflection  was  obtained  from  the 
fundus.  This  man  was  treated  by  calcium  lactate  for  a 
period,  and  later  ])y  citric  acid.  For  the  eyes,  locally, 
drops  of  dionin  wei'c  instilled.  No  definite  cause  for  the 
hicmorrhages  could  be  discovered. 
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F.  M — ,  niiilc,  iL't.  (S  yoJirs.  llij^lily  tnyopic,  —IS  \). 
riglit  and  left,  was  soon  in  l!>l:;.  ')m  July  27tli,  M)l  1-, 
tlio  Jiiitoi'ior  clitiinboi"  wjis  halt"  lull  ot"  liyplia'iiui,  and 
eventually  the  o-I(»|)(.  sln-aid<,  lollowiiiL;;  the  li;enio[)ii- 
tlialinos. 

•J.  K — ,  male,  ivA .  -U  years,  canio  tu  see  nie  on  January 
23rd,  1914. 

The  rio-ht  oyo  had  boon  f"ailin<i^  tliroe  years,  gradujilly, 
and  the  vision  was  reduced  to  shadows. 

The  left  had  becMi  i^-ood  until  seven  months  before, 
wlien  f()<^-giness  of  the  sight  came  on.  He  had  been  in  a 
liospital  in  Liverpool  without  any  permanent  l)enefit. 

The  right  eye  })resented  large  vitreous  opacities  with 
fresh  ha3morrhages  and  partially  decolourised  clots. 

The  left  visual  acuity  was  ^  J.  1,  and  the  fundus 
showed  one  small  rounded  luemorrhage  in  the  upper 
periphery.  'J'he  disc  was  deeply  cu})ped  about  5  D.,  and 
there  was  no  evident  lesion  of  tlie  blood-vessels.  The 
tension  of  each  eye  was  +1.  Tlie  left  field  showed  some 
slight  contraction  on  the  nasal  side. 

I  took  the  man  into  the  Royal  Eye  Hospital,  Man- 
chester, and  did  a  trephine  operation  on  the  left  eye.  An 
uneventful  recovery  took  place,  and  on  February  26th  the 
visual  acuity  was  almost  as  good  as  before.  He  now 
experienced  no  haloes.  The  left  disc  was  of  better  colour 
and  there  was  no  trace  of  any  ha3morrhage. 

On  May  14tli  the  right  was  in  the  original  condition, 
the  left  condition  was  ^  partly,  J.  1  with  a  little  difli- 
culty. 

There  were  a  few  ])igment  spots  on  the  anterior  capsule 
and  some  very  fine  grey  deposits  on  Descemet's  mem- 
brane^ also  fine  dust-like  vitreous  opacities,  and  one  ^mall 
ha3morrhage  in  the  retina,  outwards. 

He  was  agfiin  seen  on  March  IGth,  1915,  when  the 
central  acuity  was  g  for  the  left  eye,  and  although  the 
peripheral  field  was  slightly  contracted  generally,  there 
were  in  addition  two  paracentral  scotomata. 

On  May  20th,  1915,  the  patient  saw  a  red  streak  in  the 
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field  of  his  left  eye  wliicli  spread  over  the  sight  and 
reduced  the  vision  to  ^-q. 

There  were  fine  vitreous  opacities  and  fresh  blood  in 
contact  with  the  posterior  surface  of  the  lens  below. 
Further  lia3morrhages  took  place,  and  by  1916  the  vision 
of  the  left  e.ye  had  almost  entirely  gone  owing  to  dense 
vitreous  opacities. 

The  left  eye,  therefore,  is  pretty  much  in  the  same  case 
as  the  right. 

I  have  quoted  these  various  cases  and  could  add  quite 
a  number  of  others. 

I  freely  confess  that  I  am  quite  at  a  loss  to  know  the 
true  explanation  in  spite  of  all  the  suggestions  made  in 
literature,  and  especially,  I  think,  that  the  known  means 
of  treatment  are  by  no  means  reliable,  nor  even  is  it 
always  at  once  evident  which  line  of  treatment  will  best 
suit  an  individual  case. 
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The  President  said  all  members  would  be  aware  of 
these  cases,  and  the  author  had  dealt  chiefly  with  the 
vitreous  haemorrhage  ;  subhyaloid  ha3morrhages  also 
occurred.  Many  of  them,  he  considered,  were  due  to 
some  such  condition  as  Kaynaud^s  disease.  There  were 
many  people  who,  through  the  slightest  bruising  or  injury, 
sustained  ligLMuorrhages.  He  was  once  called  by  a 
physician  to  see  a  man,  a^t.  80  years,  who  had  a  very 
large  lucmori'hag(!  into  the  vitreous.  It  all  cleared  up. 
Six  months  later  he  saw  liini  with  the  same  condition,  i\ 
larire  Inemorrliaiife  ;  and  on  that  occasion  he  saw  also  his 
wife,  who   was   only   23  years  of   age.      This  disparity  in 
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ago  and  vio-om*  was  probably  at  the  root  of  tho  trouble. 
Constipation  was  another  cause  of  hoDmorrhages,  especially 
the  subhyaloid  kind,  which  usually  cleared  up  w<'ll. 

Mr.  HicKKitTox  (Liverpool)  said  he  remembered  a  case 
which  strikint^dy  bore  out  the  author's  contenti(jn  that 
menstruation  ])robably  saved  young  females  fi*om  the 
lucmorrhages  now  being  discussed.  A  young  girl,  who 
had  never  been  to  a  board-school,  was  menstruating  when 
she  was  sent  to  a  school  at  Windermere.  The  journey 
was  a  long  one,  the  weather  was  cold,  and  she  had 
to  make  several  changes  before  she  arrived.  She  went 
to  bed,  and  said  the  bed  was  cold.  She  woke  up  in  the 
morning  blind  in  one  eye.  The  mistress  did  not  believe 
her,  and  the  girl  was  nc^t  seen  by  a  medical  man  until 
three  weeks  after,  and  at  that  time  one  eye  was  filled 
witli  blood  and  she  was  blind.  Cataract  eventually 
developed  and  she  was  operated  upon,  but  that  eye  never 
regained  its  sight.  '^^Fhore  was  complete  cessation  of 
menstruation. 

Mr.  D.    L.   Daviks  said    the    narration  of    the  cases  in 
young    adults   recalled  a  case   which   he  had  under  care 
six  years  ago  in  a  boy,  a3t.  18  years,  who  looked  delicate. 
He    was    working    in    his    office,    when    he    experienced 
obscuration  in  one  eye,  and  when  seen   had  haemorrhages 
in  both  retinje,  one  slight,  the  other  marked.      Ever  since 
he  has  had  them  repeatedly,  and  they  liave   been   getting 
worse,  appearing    now   always  as  vitreous   htemorrhages. 
Several  times  he  had  come  with  his  vitreous  full  of  blood, 
and    no   details   of   the    fundus   could  be  seen.      He  had 
tried  all   sorts  of  treatment  with  the  idea  of  preventing 
it.      The  patient    had   no   evidence  of  Raynaud's   disease, 
and    the    physicians    found    nothing    wrong.      His  blood- 
pressure    was    low,    ;ind    there    was    no    sign  of    tubercle. 
Thyroid,    iodides  and  mercury,   and  tuberculin  injections 
had  been   used  without  effect ;    he    was    constipated,  and 
was  given  magnesium  sulphate.     After  the  last  attack  the 
patient    said    that    the    luDmorrhage    cleared    up    quicker   . 
than  the  others  had.      During  the  present  attack  he   had 
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only    liaiul    movements   vision    in    that  eye,  but  lie  could 
now  read  j*\, .      His  age  was  21-  and  lie  was  not  married. 

Mr.  Gray  Clego,  in  reply,  said  that  in  none  of  the  cases 
he  had  described  was  the  accident  recent.  He  began  in 
series.  In  the  first  two  there  had  been  cuts  of  the  sclera, 
but  the  haemorrhages  did  not  come  on  until  weeks  after- 
wards. Tn  the  next  case  there  was  a  history  of  trauma 
in  both  eyes  ;  but  for  two  days  afterwards  there  was  no 
trace  of  anything  in  one  eye,  and  yet  three  days  later  a 
haemorrhage  appeared.  In  another  case  there  "was  a 
history  of  a  blow  on  the  forehead  ;  no  hasmorrhage  and 
no  dimness  of  sight  w^ere  noted  until  a  fortnight  after- 
wards. He  did  not  think  that  would  account  for  spon- 
taneous haemorrhages  occurring  many  times  during  the 
following  five  years.  In  another  case,  in  which  a  trephine 
operation  was  done,  there  was  no  history  of  accident  at 
all,  as  also  in  some  other  cases  which,  from  his  desire  to 
be  short,  he  did  not  read.  Therefore  he  thought  his 
application  of  the  term  "  spontaneous,'^  though  in  some 
cases  there  was  a  history  of  trauma,  was  justifiable.  He 
was  much  obliged  for  the  President's  advice,  which  he 
proposed  to  take. 
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1.  Multiple    colohomata,    includhiy    one   at   the  nerve 

entrance. 

By  F.  A.  Jdler. 

Arthur  E — ,  aet.  9  years. 

The  right  cornea  is  small,  and  there  is  in  the  right  eye 
a  partial  coloborna  of  the  iris  down  and  in,  an  extensive 
coloboma  of  the  choroid  involving  the  disc,  and  a  deficiency 
in  the  lens  just  visible  through  the  gap  in  the  iris. 

The  left  eye  shows  a  coloboma  of  the  choroid  ending 
some  distance  below  the  disc,  and  a  coloboma  at  the 
nerve  entrance.  The  disc  shows  a  deepish  cup,  with  a 
sharp  edge  belo.w ;  in  the  inferior  wall  of  the  cu])  is  a 
secondary  depression. 

The  vascular  supply  of  the  retina  is  effected  normally 
in  its  upper  half,  but  the  lower  part  is  mainly  su})plied 
by  some  half-dozen  vessels  which  appear  just  external  to 
the  secondary  depression  ;  in  addition  a  small  inferior 
artery  and  vein  join  the  central  vessels  (Fig.  14). 

V.R.  =  fingers  in  lower  field. 

V.L.  =    -f   1-5  =   J;  most. 

The  left  visual  field  showa  contraction  above  to  the 
25°  circle. 

No  family  history  of  deformities  was  obtainable. 
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Fid.  14. 


/ 


Coloboma  of  left  disc  (direct  method). 

2.  Leher^s  disease   [hereditary  optic  atrojphy)  ;  a  suggestion 

as  to  its  cause. 

Bv  J.  Heijbert  Fisher. 
(Witli  Plate'^VI.) 

IjARGE  mniil)(M-s  of  cases  of  Leber's  hereditary  optic 
atr()j)liy  or  licreditary/ optic  neuritis  have  been  collected 
since  attention  was  first  drawn  to  familial  amaurosis  by 
Beci'  in  1817,  ;ind  it  is  interesting  to  note  that  Beer  made 
the  oljservation  in  his  j)aper  that,  in  the  third  generation 
of  the  family  with  which  he  was  concerned,  several  female 
uu'mburs  bucamu  amaurotic  at  the  climacteric  period, 
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111  a  cas(!  by  'l^-avcrs,  in  )<SJl,  tlircci  riicrnlx'i's  (»f"  a 
family  bocaiiu?  Ijotli  liliiid  and  cpiloptic  at  the  ;l^»•e  (d' 
])iiberty.  Ijcbcr's  paper,  wliicli  was  piil)lislKMl  in  1871, 
collectod  iill  the  cases  i-('j)()i-t«'(l  in  tlic  cjirlv  hl('i-;il  iirc  np 
to  that  date.  Ili'  nnticcd  ji  <^reat  teiulcMicy  to  tlie  onset 
of  the  visual  delect  at  oi-  aljont  tlie  ai^c?  of  pu])erty,  and 
wliile  he  distinctly  excluded  all  cases  arisinyf  from  ortranic 
cei'ebval  disease  and  from  meninj^itis,  h(?  tlionu-lit  tlnit 
individuals  of  tlie  neuropathic  type  were  es))ecially  j)rone 
to  be  attacked,  'i^lie  evidences  of  tlie  diathesis  were 
afforded  by  such  symptoms  as  headaclie,  vertigo,  tremors, 
iiund)n(M5S  of  litnbs,  or  even  epileptic  attacks.  In  Leber's 
expei-ience  tlie  onset  was  usually  rapid,  and  botli  eyes 
were  affected,  not  infi-ecpiently  to  a  different  degree  and 
not  always  simultaneously,  altliough  the  interval  between 
the  onset  in  the  two  eyes  was  never  u\nvv  than  six 
months.  'The  establishment  of  a  central  scotoma  with 
depreciation  of  dii'ect  vision  is  a  fc^ature  which  is  charac- 
teristic of  the  visual  defect,  and  concentric  contraction  of 
fields  is  rai'e.  ]']specially  if  ophthalmoscopic  examination 
can  be  made  at  the  opportune  moment,  some,  althougli 
very  slight,  evidence  of  (edema  in  the  head  of  the  optic 
nerves  will  be  recognised.  This  feature  is,  however, 
inconspicuous  and  fleeting,  and  is  soon  replaced  liy  pallor 
of  the  optic  discs,  especially  in  the  outer  half,  and 
spreading  geniM-ally  over  their  surfaces. 

Since  the  appe>irance  of  Leber's  original  paper,  large 
numbers  of  cases  of  familial  hereditary  optic  atrophy  have 
been  published,  and  little  would  now  be  gained  by  adding 
to  the  numbei",  unless  by  so  doing  some  Jidvance  in  our 
knowledge  as  to  the  cause  and  treatment  of  this  still 
totally  unexplained  condit ion  could  possibly  be  made. 

Nettlesliij»,  with  (diaracteristic  thoroughness,  in  the 
l^owman  lecture  which  he  delivei-ed  before  the  ()phtlial- 
mological  Society  of  the  United  Kingdom  in  190!), 
collected  the  cases  of  this  disease  u\)  to  that  date. 
Probably  in  his  exhaustive  collection  there  are  nianv 
cases  which,  if  fuller  information  were  forthcomings  might 
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have  to  bo  excluded  from  the  Leber  group,  and  certainl}^ 
among  many  cases  reported  at  various  meetings  of  this 
Society  a  considerable  number  have  been  included  which 
might  be  considered  to  depart  from  the  typical  picture 
laid  down  by  Leber.  This  is  particularly  the  case  in 
reofard  to  some  of  those  in  which  contraction  of  the  fields 
of  vision  accompanied  the  depreciation  of  function  of  the 
central  portion  of  the  retina.  In  this  connection,  however, 
I  would  particularly  draw  attention  to  the  case  of 
C.  E.  C — ,  reported  by  the  late  Simeon  Snell  (I),  and 
accepted  as  an  instance  of  Leber^s  disease.  The  remark- 
able fields  of  that  case  (Fig.  L5)  could  not,  m  my  opinion, 
be  explained  by  any  atrophy  in  the  optic  nerve  fibres 
dependent  upon  the  organisation  of  inflammatory  products 
in  the  two  optic  nerves.  The  symmetry  of  the  two  fields 
points  very  strongly  to  direct  implication  of  the  visual 
pathways  by  a  single  lesion. 

Our  experience  of  papilloedema,  which,  we  all  know, 
may  be  of  great  intensity  without  necessarily  producing 
serious  damage  to  vision,  does  not  lead  us  to  think  that 
the  very  slight  and  transient  changes  seen  at  the  onset 
with  the  ophthalmoscope  inLeber^s  disease  can  be  adequate 
to  explain  the  serious  and  permanent  loss  of  function 
which  ensues.  If  we  suppose  that  the  blurring  of  the 
discs  is  the  anterior  expression  of  retro-bulbar  changes 
in  the  optic  nerves,  such  retro-bulbar  changes  must  lie 
close  behind  the  lamina  cribrosa,  and  be  symmetrical  in 
the  two  nerves  :  we  do  not  get  congestion  evidences  at 
the  papillae  in  cases  of  retro-bulbar  neuritis,  when  the 
lesions  are  situated  as  far  back  as  the  optic  foramina,  e.  g. 
when  dependent  upon  a  mucocele  of"  the  air  cell  in  the 
body  of  the  sphenoid  bone.  If  we  look  on  Leber's 
disease  as  an  atrophy  of  nerv^e  fibres  secondary  to  neuritis, 
we  have  to  explain  the  ])ossibility  of  a  heritable  tendency 
to  isolated  implication  of  the  optic  nerve  fibres  by  infltmi- 
matory  processes  close  behind  the  eyeballs,  ;ind  n  sjx'cinl 
vulnerability  of  tlu;  j)a])illo-maculai- libin^s,  with  a  tendency 
to  synchronous  onset  in  the  two  eyes  at  special  epochs  of 
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life.      Such   u   l,v|„„|„.sis  is   al,„„st  „„lwMl,l,.,  in  vi.nv  of 
^^''^"  "■,.  |,„„u   „s  ,,.  tl,„  ,,iu.se«  of  infla,„„uaion,a.„l  wlnle 

1,    s 


ophthahnie  snrgeous, /ante  ,le  „uV„.,  acquiesce  i„  ir,  there 
can  be  few  of  u«  ,vlu.  are  satisfied  with  it. 
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Nettlesliip  (2),  in  1897,  read  a  paper  entitled  "  Central 
Amblyopia  as  a  Symptom  in  Tumour  of  the  Chiasma.^^ 
This  important  communication  is  sufficiently  well  known. 
Cases  where  a  central  scotoma  might  easily  liave  led  to 
a  diagnosis  of  tobacco  blindness  ultimately  developed 
hemianopia,  frequently  bi-temporal,  by  expansion  of  the 
scotomata  to  the  temporal  peripheries  of  the  fields,  and 
the  patients  subsequently  died  with  intra-cranial  symptoms, 
indicative  of  organic  cerebral  disease  :  proved  by  post- 
mortem examination  in  one  case  to  have  been  a  large  cyst 
in  the  interpeduncular  space. 

A  large  amount  of  work  dealing  with  disease  of  the 
pituitary  body  has  been  done  in  the  last  few  years. 

'Jlie  loss  of  temporal  field  in  these  cases  quite  frequently 
starts  as  a  central  scotoma  expanding  to  the  outer  peri- 
pher\'.  It  has  occurred  to  me  that  if  a  disturbance  of 
the  pituitary  body  of  temporary  duration  and  moderate 
degree  can  be  imagined,  such  a  lesion  might  be  adequate 
to  explain  the  phenomena  of  Leber's  hereditary  optic 
atrophy,  in  which  case  the  inherited  tendency  would 
not  lie  in  a  special  vulnerability  of  the  macular  fibres  of 
the  optic  nerves,  but  in  a  liability  of  the  pituitary  body  to 
such  limited  disorder  as  I  here  suggest. 

A  priori  it  is  to  me  much  easier  to  imagine  an 
inherited  tendency  to  disorder  of  the  hypophysis  than 
a  family  tendency  on  the  part  of  the  papillo-macular 
fibres  of  the  optic  nerves  to  degenerative  or  inflammatory 
attacks. 

If  there  are  any  facts  which  support  the  suggestion  I 
make  they  should  be  revealed,  while  if  tlie  case  I  put 
forward  were  proved,  there  might  be  some  hope  of 
combating  Leber's  disease  by  organo-therapy. 

In  considering  the  reported  cases  of  L(>l)er's  disease, 
I  think  we  shall  find  some  points  wliich  are  certainly 
suggestive  of  })ath()logical  disturbance  or  excessive  physio- 
logical activity  on  the  ])art  of  the  pituitary  gland. 

Leber's  recognition  of  ilic  iieiiropathic  type  ol  iiidi\idiia] 
liable    to  the  disease  which  bears  his  name  is   suggestive. 
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Frontal    lioiidjiclic,    verti<((),   niid   ('pilcptiforin    iittacks   arc 
also  mot  with  \\\  casi's  of  pituitary  tiiinoiir. 

Wo  havo  Nottlosliip's  authority  in  liis  Howinjin  lecture 
for  the  statement  that  some  correlation  seems  to  exist 
between.  Jjeber's  disease  and  cpik'psy,  while  lhi<rldin^'-s 
Jackson  (-i),  makes  the  statement  that  (jptic  iicuiitis  and 
optic  atrophy  do  not  occur  in  true  epilepsy,  l>ut  (^nly  in 
epileptiform  convulsions  dependent  on  a  gross  cerebral 
lesion. 

Leber  also  recognised  that  patients  attacked  witli  this 
form  of  atrophy  experienced  subjective  plienomena  of 
light  and  colour.  Patients  with  rapidly  develoj)ing 
pituitary  body  growths  have  described  to  me  the  sym})tom 
of  *^  seeing  through  a  blue  mist/'  and  such  experiences 
are  also  recorded  by  other  observers. 

The  variations  in  the  degree  of  central  amblyopia  before 
the  final  stage  is  reached  in  Leber's  disease  are,  I  think, 
more  consistent  with  an  outside  influence  on  the  visual 
pathways  than  with  primary  changes  in  the  nerve  fibres. 
1  would  not  lay  much  emphasis  on  this  point,  but  it 
perhaps  somewhat  strengthens  the  point  just  made, 
namely,  that  in  Leber's  disease  the  subjective  symptoms 
of  coloured  haze  are  paralleled  by  the  same  experiences 
when  a  diseased  hypophysis  involves  the  visual  pathways. 

The  pituitary  bod}^,  as  we  now  know,  is  a  ductless 
gland,  whose  functions  are  intimately  bound  up  with  those 
of  the  sexual  glands.  Being  to  this  extent  a  part  of  the 
reproductive  system,  pituitary  gland  tissue  might  be 
expected  to  be  especially  liable  to  inherited  tendencies. 
In  both  sexes  Leber's  disease  commences  at  or  about  the 
age  of  puberty  ;  the  female  sex,  however,  tends  to  form  a 
second  group  of  cases  which   date  around  the  menopause. 

Long  ago  Jonathan  Hutchinson  (4)  published  an 
article  on  the  sexual  system  as  a  cause  of  eye  disease,  in 
which  he  finds  that  in  one  class  of  cases,  mostly  males, 
the  sight  fails  at  or  about  ])uberty  ;  in  women,  he  states, 
cases  of  eye  disorder  are  more  common  at  or  about  the 
climacteric  period — he  has  in  mind  Leber's  disease. 
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Swale  Vincent  (5)  states  that  ^'  in  pregnancy  the 
pituitary  may  become  hypertrophied  to  two  or  three  times 
its  normal  size.  The  increase  consists  entirely  in  the 
glandular  portions"  (that  is  to  say  anterior  lobe). 

"  The  pituitary  during  pregnancy  resembles  an  epi- 
thelial tumour.  The  increase  in  the  amount  of  secretion 
is  seen  by  the  fact  that  one  can  squeeze  a  milky  juice  out 
of  the  gland. '^ 

"  The  hypertrophy  persists  to  a  certain  degree  even 
after  pregnancy,  so  that  the  size  of  the  gland  in  a  multi- 
para may  be  three  times  as  great  as  that  of  a  normal 
gland.^^ 

Erdheim  and  Stumme  (6)  state  that  in  pregnancy  such 
a  striking  symptom  as  hemianopia  may  be  produced  by 
the  effects  of  the  pituitary  tumour.  In  an  organ  which 
underofoes  such  remarkable  chanofes  as  this  in  association 
with  pregnancy,  it  would  not  be  surprising  to  find  that 
changes  capable  of  producing  an  influence  on  the  adjacent 
visual  pathways  occurred  at  the  two  critical  periods  of  the 
female  organism,  puberty  and  the  climacteric,  and  that 
something  of  an  analogous  nature  occurred  at  puberty  in 
the  male. 

If  the  objection  is  raised  that  the  onset  of  Leber's 
disease  corresponds  but  roughly  with  the  periods  of 
puberty  and  climacteric,  I  would  point  out  that  considera- 
tion of  the  established  correlation  between  the  pituitary 
body  and  the  sexual  glands  affords  abundant  examples 
where  the  grosser  disorders  of  the  hypophysis  are  accom- 
panied by  precocity  in  the  development  of  the  sexual 
functions,  by  permanent  infantilism,  by  onset  of  impotence, 
and  by  premature  menopause.  Which  is  the  primary 
factor  in  this  correlation  is  not  yet  decided,  but  in  many 
cases  at  least  the  sexual  disorder  precedes  any  evidence  of 
pituitary  derangement.  If  Leber's  disease  be  dependent 
on  a  lesser  jjituitary  disturbance,  a  general  but  not  too 
precise  correspondence  with  the  normal  sexual  epochs  is 
what  we  should  expect. 

The    reproduction    shown    is    a    tracing    from    one 

of 
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lirau lie's  scc.'tions.  Tlic  section  is,  as  ncarl}'  us  possible, 
a  mid-line  section  ol  a  male  siihject,  and  sliows  the  imme- 
diate relHti()nslii|)  wliicli  the  anterior  part  ol"  th(»  pituitary 
inland  holds  to  the  optic  ehias!na.       The   anti'iior  lohe    lies 

Vu.    h;. 


Copy  of  Hraiine's  mid-line  section  of  skull  to  show  relation  of  pituitary 

body  to  optic  chiasma. 

immediately  under  tlie  chiasma  and  separated  from  it  only 
by  the  anterior  segment  of  the  fold  of  dura  matei-  known 
as  the  diaphragma  selhe.  The  infundibular  stalk  depends 
immediately  behind  the  chiasma  from  the  tuber  cinereuiii 
to  pass  through  the  opening  in  the  diaj)hragm. 

Every  otlier  anatomical  prepai-ation,  diagram,  and 
photographic    reproduction   of   anatomical   preparation    to 
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wliicli  I  liave  referred,  clearly  demonstrates  the  same 
point.  Tlie  optic  chiasma  does  not  lie  in  the  very  shallow 
o-roove  on  the  body  of  the  sphenoid  bone  which  may 
sometimes  be  seen  in  front  of  the  olivary  eminence,  and 
which  leads  on  either  hand  directly  to  the  optic  foramen. 
The  chiasma  lies  vertically  above  the  sella  turcica  and  the 
infundibular  stalk  ]3asses  forwards  as  well  as  downwards 
innnediately  posterior  to  the  chiasma;  in  some  prepara- 
tions the  chiasma  may  be  found  even  more  posterior  in 
position  than  I  describe  ;  in  no  preparation  is  it  any  more 
anterior.  The  diaphragma  sella3,  of  which  the  anterior 
lunula  is  the  only  structure  which  intervenes  between  the 
hypophysis  and  the  chiasma,  is  a  ver}''  variable  membrane. 
It  may  vary  from  a  complete  tentorium  for  the  sella  turcica, 
with  a  central  aperture  only  just  large  enough  to  transmit 
the  infundibular  stalk,  to  a  very  limited  fibrous  edging  or 
eave  to  the  fossa,  in  which  case  the  membrane  is  nearly 
all  aperture.  One  can  conceive  that  in  the  one  case  an 
attempt  on  the  part  of  the  pituitary  to  enlarge  with  any 
rapidity  might  give  rise  to  more  fronto-temporal  headache 
than  in  the  other  ;  while  pressure  effects  on  the  chiasma 
would  presumably  be  more  easily  produced  if  the 
diaphragma  sellae  were  rudimentary  than  if  it  were  more 
complete. 

It  is  obvious,  however,  that,  whatever  be  the  develop- 
ment of  the  diaphragma  sellse,  the  pituitary  body  and 
optic  chiasma  are  in  such  immediate  contiguity  that  a 
very  small  amount  of  swelling  of  the  former  would  at 
once  impair  the  function  of  the  latter  structure  by 
mechanical  interference.  How  susceptible  is  that  func- 
tion as  a  whole,  and  especially  the  papillo-macular  portion 
of  it,  to  slight  mechanical  impediments  we  are  all  well 
aware  from  our  experience  of  cases  of  acute  retro- bulbar 
neuritis  when  the  optic  nerv^e  is  affected  at  its  passage 
through  the  optic  foramen. 

The  rebellious  nature  of  cases  diagnosed  as  tobacco 
ainbl\'<)j)ia  when  glycosuii;i  is  present  is  well  recognised  : 
disorder  of  the  posterior  lobe  and  pars  intermedia  of  the 
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])itiiit{iry  Ixxly  is  fivcinently  ac'C()in|uinied  by  f^Hycosuria  ; 
tlio  fact  is  sio'iiificant  and  especially  to  tho  pin-poso  oi  this 
paper  wlien  we  recall  that  cases  diai^'-iiosetl  as  Jjcber's 
disease  are  on  record  whei-e  <(lycosin'ia  was  a  symptom. 
Perhaps  all  cases  diagnosed  as  tobacco  amblyopia  ctJiii- 
])licated  by  glycosuria  should  be  subjected  to  more  critical 
investigation  tlian  we  are  accustomed  to  give  them. 

In  lesions  of  tlie  optic  cliiasma  due  to  pituitary  body 
enlargement  or  growth,  it  is  alleged  that  evidence  of  a 
vei'y  mild  papillitis  can  frequently  be  detected  in  the  early 
stages  of  the  trouble,,  but  that  such  ophthalmoscopic 
appearances  are  very  slight  and  very  transient — the 
parallel  with  Jjeber^s  optic  neuritis  is  obvious.  Examples 
of  either  disease  are  more  often  examined  in  the  abiding 
stage  of  atrophy,  and  in  this  stage  the  type  of  atrophy 
is  identical  in  the  two  cases,  and  I  believe  differs  somewliat 
from  the  aspect  of  the  disc  in  primary  grey  atrophy — 
ivory  whiteness  and  a  suggestion  of  transparency  are  pre- 
sented by  the  atrophic  disc  in  Leber's  disease,  and  in  the 
late  stages  of  damage  done  by  hypophysis  tumour.  The 
capacity  for  restoration  of  function  in  some  of  the  impli- 
cated nerve  fibres  in  the  earlier  stages  of  both  diseases  is 
a  further  suggestive  ])henomenon. 

If  the  suggestion  that  1  make  should  prove  to  be  true, 
we  can  easily  explain  both  groups  of  familial  hereditary 
optic  atroph^^  :  according  to  the  degree  of  the  excessive 
transient  disturbance  of  the  pituitary  body,  associated  with 
the  sexual  development  or  decline,  we  should  expect  to 
find  examples  of  visual  failure  in  wdiicli  central  scotoma 
with  full  field  was  the  result,  and  other  examples  in  which, 
with  grosser  pituitary  changes,  loss  of  fields  miglit  be 
expected,  comparable  with  the  field  contraction  whicli 
ultimately  results  in  cases  of  recognised  pituitary  body 
hypertrophy  or  tumour.  Let  me  again  draw  attention  to 
the  fields  of  Snell's  case  of  Leber's  disease  to  which  I  liave 
alluded  above  (Fig.  15).  I  have  pointed  out  tlie  synnnetry 
in  the  right  and  left  field,  which  leads  me  to  consider  the 
^xisting  cause  to  be  a  single  lesion  involving  tho  visual 
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pathways  rather  than  a  haphazard  atrophy  of  the  fibres  of 
the  two  nerves.  I  revert  to  tliese  fields  at  this  point  to 
compare  tliem,  and  especially  the  left  field,  with  the  field 
of  vision  of  a  right  eye  (his  other  eye  was  totally  blind) 
in  a  patient  of  my  own  suffering  from  gross  pituitary 
disease  (Fig.  17)  , which  was  not  only  indubitably  diagnos- 
able,  but  as  the  loss  of  field  was  progressive  and  total 
blindness  was  threatened,  was  confirmed  by  operation  and 

Fig.   17. 
RIGHT. 


by  the  favourable  result  which  followed  operation.  So 
striking  a  similarity  is,  to  my  mind,  more  than  suggestive 
that  the  cause  which  gave  rise  to  the  fields  in  SnelFs  case 
of  Leber's  disease,  was,  in  all  probability,  disorder  of  the 
hypophysis.  Almost  identical  fields  (Fig.  18)  are  those 
presented  by  the  case  of  Allen  J — ,  one  of  three  brothers 
afflicted  by  Leber's  disease  and  reported  by  Ogilvie  (6). 
In  this  paper  Ogilvie  draws  attention  to  tlie  unexplained 
high  infantile  mortality  which  is  not  infreque!itly  a  feature 
of  families  afflicted  with  hereditary  optic  atrophy.  The 
pituitary  body  has  been  proved  by  Cushing's  experiments 
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to  bo  ail  or^'aii  ossontial  to  life  ;  total  extirpation  of  the 
gland,  or  t'veii  ot  its  anterior  lolic  only,  is  invariably 
followed   by  deal  li. 


X 
iH 

6 


b. 
bl 


In   one   of   O^ilvie's   cases   tlie   sij^ht   deteriorated    witli 
extreme  rapidity — in  a  single   night — leaving  a  full  field. 
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Such  a  change  wouki  be  incompatible  with  an  optic  papil- 
litis, and  although  explicable  by  symmetrical  retro-bulbar 
neuritis,  it  is  not  our  experience  in  this  disease  to  get  no 
extension  to  the  ultra-macular  fibres  in  the  cases  in  which 
the  visual  defect  is  permanent. 

A  certain  amount  of  first-hand  knowledge  of  pituitary 
disease,  coupled  with  the  reflections  in  which  I  have  been 
indulofing-,  led  me  to  think  of  a  slisfht  and  transient  dis- 
order  of  the  pituitary  bod}^,  implicating  the  visual  path- 
ways, as  a  possible  cause  of  Leber's  disease,  and  I  took 
the  earliest  opportunity  which  offered  itself  to  me  to 
investigate  the  state  of  the  sella  turcica  with  X  rays  in 
two  cases  of  typical  hereditary  optic  atrophy.  Had  the 
investigation  proved  negative  in  each  instance,  this  com- 
munication would  probably  not  have  been  written.  In 
one  case,  to  be  briefly  narrated,  it  was  negative. 

A.  G —  is  a  boy  now  in  his  fourteenth  year,  whose  sight 
failed  him  fairly  rapidly  when  he  was  in  his  twelfth  year. 
Up  to  that  age  he  had  been  educated  in  an  ordinary  school, 
but  during  the  last  two  years  he  has  had  to  be  taught  in 
the  blind  schools  of  the  London  County  Council.  His 
only  sibling  is  a  sister,  Rose  C — ,  w^hose  case  is  reported 
below.  The  mother  of  these  two,  her  only  children,  is 
dead,  but  their  father  has  remarried  ;  he  has  good  sight, 
and  by  his  second  wife  has  seven  children,  all  young,  of 
course,  at  present,  but  all  said  to  have  normal  sight.  My 
two  patients,  A.  G —  and  R.  G — ,  who  are  the  subjects  of 
typical  Leber's  disease,  no  doubt  inherited  the  disease  from 
their  mother,  who  had  two  brothers  reported  to  be  so 
defective  in  vision  that  they  had  to  be  educated  in  a  blind 
school. 

T  have  examined  the  present  condition  of  the  boy 
A.  G — .  ^J'lie  direct  vision  of  his  right  is  ^-g,  of  his 
left  eye  (j'(, .  The  fields  which  I  have  charted  are  both 
(juite  full,  but  in  each  there  is  a  central  scotoma  which 
is  mapped  out  and  found  to  be  larger  in  the  left  than 
in  the  right  eye. 

Ophthalmoscopic    exaiiiinat  ion     shows    that    each    o])tic 
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disc  is  strikingly  piilc-tlio  discs  aro  of  the  ti-jinsparent 
wliite  aspect  to  wlnCIi  I  Imve  allii(l<'(l  ;  tliey  sliow  ikj 
evidence  of  piisl  inlL-iinmntory  clum^e,  and  jii-c  not  filled 
in.  Tiieii'  ])allor  is  most  extreme  in  their  icmpoijil 
lialves. 

The  Wasscrmanii  reaction  is  nc<(ative. 

An  X-i-ay  examination  of  tlu;  sella  turcica  lias  been 
made,  but  the  shadow  picture  shows  no  departure  from 
the  normal. 

Rose  G —  first  came  under  my  observation  in  Decem- 
ber, 1915,  wlien  she  was  let.  neai-ly  11 J  years.  Tlie 
history  shows  that  she  liad  good  sight,  and  attended 
school,  with  no  difficulty  in  doing  hei*  lessons,  through  the 
whole  of  the  summer  term  of  1U15.  During  the  summer 
holiday  the  vision  of  the  right  eye  began  to  fail,  and  on 
returning  to  school  considerable  sight  difficulty  was  ex- 
perienced, so  that  presumably  the  left  eye  also  was 
involved  to  some  extent ;  the  deterioration  was  progres- 
sive, so  that  by  early  in  November,  1915,  scIlooI  had  to 
be  abandoned. 

When  seen  at  8t.  Thomas's  Hospital  on  Decendjer  10th, 
1915,  she  was  tested'under  atropine,  and  each  eye  found  to 
be  hypermetropic  1*0  D.  The  acuity  of  direct  sight  was 
just  ^  with  either  eye  with  much  difficulty. 

The  ophthalmoscopic  note,  made  by  my  colleague,  Mr. 
A.  C.  Hudson,  was  to  the  eft'ect  that  the  right  optic  disc 
was  a  little  hypertDmic,  with  distended  capillaries  on  its 
inner  part  and  to  a  less  extent  on  its  outer  ]mrt.  'J'he  left 
optic  disc  was  perhaps  a  trifle  pale.  ^Phe  family  history 
was  not  at  this  time  elicited,  and  a  j^rovisional  diagnosis 
of  retro-bulbar  neuritis  was  made,  and  Mr.  W.  (t.  Howarth* 
was  asked  to  report  on  the  nasal  air-cells.  This  exami- 
nation was  mad(*,  and  yielded  lu)  positive  evidence  of 
sinusitis. 

On  December  UUh,  PJl"),  the  child  wus  made  an  in- 
patient, under  my  care,  for  further  investigation,  and  ;it 
a  later  date  1  c^licited  the  family  history  narrated  in 
A.  G — 's  case   above  from  the  stepmother.      Hiis  history. 
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coupled  witli  1113'  oxamiiiatioii  of  A.  G — 's  eves,  left  no 
possible  doubt  aS  to  the  diagnosis  of  Lebel'^s  hereditary 
optic  atrophy. 

The  fields  of  Rose  Gr —  were  charted  on  January  6th, 
1916.  On  this  date  a  full  field  was  not  recorded  for 
either  eye,  but  this  is  probably  to  be  explained  by  a  want 
of  understanding  of  her  p;irt  by  a  ratlier  young  cliil'l. 
Fields  with  some  amount  of  general  conti-action  all  round 
were  obtained.  Recorded  again  on  February  23rd,  1916, 
tlie  fields  were  found  to  be  quite  normal,  with  no  limita- 
tion anywhere.  An  attempt  by  myself,  on  February  26th, 
1916,  to  map  out  the  central  scotoma  which  undoubtedly 
exists  was  not  attended  by  a  resuH  on  which  I  felt  I  could 
put  reliance.  By  the  end  of  February  any  evidence  of 
hyperemia  of  right  optic  disc  had  quite  passed  away,  and 
at  this  date  each  optic  disc  showed  pathological  pallor,  more 
marked  in  the  temporal  half,  and  the  left  optic  disc  was 
paler  than  the  right.  The  direct  vision  is  barely  ^Pq  ; 
the  top  letter  is  seen,  but  not  reliabl}^  recognised. 

A  Wassermann  reaction  for  Rose  G —  gave  a  negative 
result. 

An  X-ray  exann'nation  of  the  skull  has  been  made  on 
more  than  one  occasion.  8ome  of  the  refiections  which  I 
have  made  in  the  course  of  this  paper  led  me  to  investigate 
in  this  direction,  and  T  sent  her  with  her  brother  to  the 
X-ray  department  on  February  9th,  1916.  The  sella 
turcica  in  A.  G — 's  case,  as  1  have  already  said,  shows 
no  departure  from  the  normal  ;  but  that  of  Rose  G — 
reveals  something  which  1  have  never  seen  before,  and 
with  which  the  X-ray  officers  are  also  cpiite  unfamiliar. 
.The  sella  turcica  is  not  enlarged,  and  its  outline  is  not 
distorted,  but  the  depression  is  filled  in  with  souiething 
wliich  gives  a  cellular  or  honeycomb-like  shadow;  the 
same  appearance  is  exactly  repeat(^d  in  a  further  skia- 
gra])h  taken  a,  fortnight  later,  and  again  a  month  latei*. 
(In  tlie  repi'odnct  ion  the  shadow  referred  to  is  loss  defined 
than   in  t  In;  original.) 

I  have  used  as  controls  two  gii-Is  and  a  boy  wliose  ages 


PLATE   VI. 

Illustrates  Mr.  J.  Herbert  Fisher's  paper  on  Leber's  Disease 
(Hereditary  Optic  Atrophy)  :  a  Suggestion  as  to  its  Cause 
(p.  298). 

Skiagraph  to  show  honeyconib-liko  trabecular  filHuij^  in  tlie  normally 
outlined  sella  turcica  in  case  (Rose  G— )  of  Seher's  disease.  Unfortunately 
the  detail,  quite  definite  in  the  negative,  can  be  but  very  dimly  repro- 
duced in  the  print. 
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Viirit'd  IVoiii  iilxMit  1  1.',  years  to  \H\  ycai's,  aii<l  in  iiodl'  of 
tliciM  was  any  siiiiihir  a])|)earaiic(?  foiiiHl.  Whatever  causes 
tliis  lioneyconil)  of  t  i-Ml)('ciila'  in  Kose  (jI — ^s  sella  turcica 
must  be  either  in  the  substance  or  on  the  surface  of  the 
pituitary  body.  There  may  be  calcareous  or  other  salts, 
capable  of  giving  a  shadow,  deposited  in  tlie  gland.  At 
least  the  pituitaiy  body  in  tin's  recent  case  of  Leber's 
disease;   is  in  an  abnormal  condition. 

Tliis  positive  fact,  coupled  with  the  considerations  set 
out  above,  lea'ds  me  to  suspect  that  when  an  o])portunity 
offers  to  some  observer  it  will  be  proved  that  Leber's 
liereditary  o])tic  atrophy  is  ])riinai'ily  due  to  an  itilierited 
temporary  disorder  of  the  pituitary  body.  That  no  similar 
changes  in  tlie  sella  turcica  of  A.  G —  could  be  shown  by 
X  rays  is  no  argument  against  my  observation.  His  is  a 
case  of  over  two  years'  standing.  Leber's  disease,  as  far 
as  visual  symptoms  are  concerned,  is  progressive  up  to  a 
certain  point  and  then  comes  to  rest.  If  the  lesion 
wliich  gives  rise  to  these  symptoms  is  some  disorder  of 
the  pituitary  body,  it  also  must  needs  be  temporary  and 
transient. 

It  will  obviously  be  of  great  hel})  if  any  surgeon  who 
comes  across  an  active  and  recent  case  of  Leber's  disease 
will  get  the  sella  turcica  examined  with  X  rays.  The 
positive  evidence  which  1  have  been  foi-tunate  enough  to 
obtain  may  not  be  repeated  in  every  active  case  ;  its 
absence  would  not  prove  that  the  pituitary  body  was  not 
in  a  state  of  disorder — its  presence  is,  to  my  mind,  con- 
clusive proof  that  something  abnormal  is  in  progress. 

An  opportunity  for  post-mortem  examination  at  the 
appropriate  moment  should  be  eagerly  sought. 

At  the  present  time  I  suggest  that  organo-therapy  with 
thyroid  and  with  ])ituitary  extracts  should  be  carefully 
experimented  with  in  Leber's  disease. 
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The  President  said  the  Society  was  intensely  grateful 
to  Mr.  Fisher  for  the  most  admirable  way  in  which  he 
liad  approached  his  subject,  and  the  new  light  he  had  shed 
on  it. 

Sir  George  Berry  remarked  that  he  had  all  along  held, 
as  suggested  by  Mr.  Fisher,  that  symmetrical  affections 
of  the  optic  nerve,  of  a  stationary  nature,  were  very 
unlikely  to  be  due  to  separate  foci  of  retro-ocular  defects, 
i.  e.  foci  in  both  nerves  capable  of  developing,  in  certain 
cases,  such  as  in  typical  tobacco  amblyopia,  lesions  equal 
in  degree.  But  the  suggested  causation  now  thrown  out 
by  Mr.  Fisher  in  his  paper  was  one  which  had  not 
previously  occurred  to  him,  and  he  wished  to  support  the 
President\s  remark  as  to  the  great  value  of  such  a  com- 
munication as  Mr.  Fisher  had  just  submitted.  It  would 
set  ophthalmologists  looking  for  some  changes  in  the  sella 
turcica,  changes  which  X  rays  might  perhaps  reveal. 
He  would  like  to  have  time  for  a  proper  consideration  of 
the  pros  and  cons  of  the  matter  before  saying  anything 
further,  but  it  ajipeared  to  him  to  be  a  most  interesting 
and  valuable  suo-yfestion. 

Dr.  (jieorge  MacKay  said  that  Mr.  Fisher^s  explanation 
of  the  cause  of  Leber's  atro])hy  appeared  to  him  a  valu- 
able one.  1)11 1  h(^  wished  to  em])hasise  first  that  the 
utmost  care  must  be  tiikcu  to  sccui'e  pro])(M'  alignment  of 
the  shadow  in  iIk*  lioi-izontal  ])lane  when  })re])aring 
skiagrams  of  lliis  icgion.      A  slight  tilt  of  (he  head  during 
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oxjiminatioii  may  fifivc  an  appjii'oiit  doforinity  to  tin?  s(;Ila 
turcica  or  apparent  Hat tcMiiiig  of  tlic  cliiioid  processes, 
and  tlius  tnisluad  tlio  dia«(nosis.  As  he  had  at  present 
under  observation  at  least  tliree  cases,  not  of  ficber's 
disease,  but  of  hemianopsia  witli  partial  optic  atrophy, 
pointin*^  to  hyj)ophyseal  disease,  he  desired  information  as 
to  the  defj^-ree  of  risk  attending  sur^^ical  operations  u])on 
tht»  ])itnitai'y  body.  Most  surgeons  with  wliom  lie  had 
discussed  the  matter  seemed  to  regard  operation  here  as 
extremely  hazar(h)us  and  the  results  unsatisfactory.  As 
Mr.  Fisher  had  mentioned  one  case  in  which  j^ood  access 
had  been  gained  to  the  fossa  by  nasal  operation,  he  would 
like  to  know  whether  that  operation  could  now  be  recom- 
mended with  any  degree  of  confidence  for  the  purpose  of 
ex])loration  or  treatment. 

J)r.   S.   A.  KiNNiER  Wilson  said  members    would    feel 
much  indebted  to  Mr.  Fisher   for   this  new  aspect  of   the 
pathogenesis   of  Leber's   atrophy.      This   was   certainly   a 
piece  of   work  which    badly  needed  doing,  because   every 
now  and  then  during  the  last  few  years  most  neurologists 
had  been  meeting  with  cases  of  so-called  "  simple  "  optic 
atrophy  when  the  term    "  simple  ''    was   in   reality  a  mis- 
nomer ;   the  cases  were  not  genuine  primary  atrophy,  but 
the  condition  was  secondary  to  some  intracranial  ]irocess 
the  nature  of  which  was  undetermined.       It  was  obvious, 
on  going  over  the  literature,  that  in  some  of  these  earlier 
cases  there   had  been   some  indication   of   an  intracranial 
process  which  had  been  ignored,  the  physician's  attention 
having  been  concentrated  far  more   on   the   atrophy.      At 
intervals  during  the  last  few  years  he  had  been  seeing  a 
family  of  which  four  members   were  affected  with  Leber's 
optic  atrophy.      There  were   indications  in    two  of   them, 
one    a   girl,    the    other    a   boy,    of   physical    changes,  the 
nature  of  which  one  could  only  consider  to  be  pituitary  in 
origin.        It    was    clear    that    the    mention   of    transient 
glycosuria  in  sonu^  of  the  records  of  the  old  cases  showed 
there    was    far    more    in    the    cases    than    a    simple    optic 
atrophy.      The    ehiid"    ditliculty    one     was     faced    with   in 
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regard  to  Mr.  Fisher^s  paper  was  that  he  transferred  the 
defect  from  tlie  optic  nerve  to  the  pituitary  body.  He 
(Dr.  Wilson)  felt  it  difficult  to  understand  what  was 
meant  by  hereditary  pituitary  disease.  Although  the 
suggestion  was  a  valuable  one,  nevertheless  one  must  look 
at  it  critically  until  one  could  get  evidence  that  such  a 
condition  as  a  pathological  hypertrophy  of  the  pituitary 
could  persist  long  enough  to  produce  actual  optic  atrophy, 
without  at  the  same  time  revealing  itself  in  other  unmis- 
takable ways  ;  some  at  least  of  the  recorded  cases  showed 
optic  atrophy  and  no  concomitant  recognisable  physical 
changes  of  pituitary  type. 

Mr.  Stack  desired  to  ask  Mr.  Fisher  about  one  point  in 
his  paper.  No  doubt,  in  going  over  the  history  of  his 
cases  for  a  long  time,  Mr.  Fisher  had  attacked  the  subject 
from  the  opposite  point  of  view,  and  he  would  like  to  hear 
whether  the  author  had  found  evidence  of  anything  like 
Leber's  atrophy  in  cases  which  were  known  to  be  diseased 
in  the  pituitary  body,  having  such  conditions  as  acromegaly. 
Probably  Mr.  Fisher  had  omitted  reference  to  that  aspect 
of  the  subject  owing  to  the  time  being  limited.  Mr.  Fisher 
must  have  looked  at  the  records  of  many  hundreds  of 
cases,  and  as  some  of  them  had  been  operated  upon  it 
would  be  of  great  interest  to  know  whether  there  was,  in 
the  early  stages,  any  evidence  of  atrophy  of  the  optic 
nerve.  During  the  last  twenty  years  he  had  seen  two 
very  curious  cases  of  pituitary  disease  which  was  of  slow 
and  gradual  progress,  and  the  nature  of  the  trouble  was 
not  diagnosed  before  death.  In  both  of  them  there  had 
been  great  wasting  of  the  body,  for  which  nobody  seeuied 
able  to  account.  But  there  had  never  been  any  change 
in  tlie  eyes  in  any  way,  yet  post-mortem  there  was  a  sort 
of  localised  degeneration  of  the  pituitary  bod)'.  He  did 
not  think  either  of  those  cases  were  published.  If  Mr. 
Fisher's  hypothesis  proved  to  be  correct  there  would 
probably  b(!  a  good  deal  of  evidence  on  the  subject 
obtainable  from  that  ])oint  of  view. 

Mr.  Stephkn   Mayou   said  the   only  criticism    he  would 
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inako  about  Mr.  Kislior's  ])fi])('r  was  tliat  in  pitnitarv 
tumours  tho  scotoma  in  tlio  lit'ld  of  vision  did  not  start  at 
tlio  macula.  His  autlmrity  for  saying  so  was  Trof. 
Cusliin<r.  The  scotoma  invariably  started  in  the  uj)j)er 
and  outer  pjirt  of  tlic  field,  commencing  as  a  coloui* 
scotoma,  and  then  gi-adually  involving  the  macula.  in 
Leber^s  disense,  howevei-,  accoiding  to  the  recorded  cases, 
the  scotoma  started  as  a  central  one.  With  regard  to 
Dr.  Mackay's  i-emark,  the  ]*rofessoi-  also  told  him  he  had 
operated  upon  forty  successive  cases  of  ])ituitary  tumour, 
by  the  nasal  route,  without  one  fatality. 

Dr.  C.  O.  Hawthorne  said  that  the  question  of  oi)era- 
tion  in  cases  of  commencing  optic  atrophy  believed  to  be 
due  to  disease  of  tlie  pituitary  body  had  recently  received 
some  attention  at  the  Section  for  the  Study  of  Disease  in 
Childi-en,  Royal  Society  of  Medicine.  Members  who 
asked  what  degree  of  advantage  attended  these  operations 
would  find  in  the  discussions  to  which  he  now  referred 
some  vei-y  striking  records  of  surgical  success. 

Mr.  FiSHKK,  replying  on  the  discussion,  first  thanked 
members  for  their  kind  reception  of  his  paper.  In  refer- 
ence to  Dr.  Mackay's  remarks,  he  regretted  he  could  not 
effectually  show  n{)on  the  screen  the  skiagram  of  the  case 
he  brought  forward.  In  the  original,  however,  the 
change  in  the  sella  turcica  was  quite  obvious.  What  was 
seen  was  not  a  distortion  of  the  sella  turcica,  but  a  definite 
honeycomb-like  appearance.  In  order  to  eliminate  all 
skiagraphic  errors,  the  picture  was  taken  from  all  sorts 
of  angles  and  at  different  times,  and  there  could  be  no 
doubt  that  it  was  a  true  organic  change.  Those  skia- 
graphists  who  had  seen  it  had  not  seen  anything  like  it 
previously.  Control  pictures  also  were  taken.  He  must 
not  on  this  occasion  follow  Dr.  Mackay  on  the  general 
question  of  })ituitary  body  tumours  and  their  operative 
treatment.  He  had  had  cases  operated  upon  by  various 
people,  by  various  methods,  and  with  various  results. 
But  that  matter  was  really  beside  the  immediate  range  of 
the  paper.      He  had  been  much  interested  in  Dr.  Wilson's 
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remavks  concerning  familial  optic  atrophy,  in  which  there 
had  been  definite  signs  of  pituitary  disorder.  Those  were 
cases  which  would  tend  to  prove  the  suggestion — for  what 
he  had  submitted  was  at  present  only  a  suggestion — 
wdiich  he  had  made  in  his  paper.  Dr.  Wilson  seemed  to 
think  there  would  be  some  difficulty  in  supposing  au 
hereditary  tendency  to  pituitary  body  disease,  but  con- 
fessed it  w^ould  be  easier  to  admit  hereditary  tendency  to 
disease  of  the  pituitary  body  than  hereditary  tendency  to 
symmetrical  inflammation  of  both  optic  nerves.  He 
(Mr.  Fisher)  did  not  suggest  hereditary  tendency  to 
pituitary  body  disease,  but  that  at  the  sexual  epochs  of 
life  changes  occurred,  as  a  physiological  process,  in  the 
pituitary  body ;  he  anticipated  it  was  an  exaggeration  of 
these  physiological  processes,  with  tumefaction,  which 
produced  the  visual  phenomena  known  as  Leber's  optic 
atrophy.  He  would  not  attach  an  undue  importance  in 
diagnosis  to  the  question  of  whether  a  scotoma  was  central 
or  paracentral  in  children  of  11  or  12  years  of  age. 
When  scotomata  were  mapped  out  with  great  precision 
by  neurologists  and  ophthalmologists  and  so  reported,  he 
did  not  always  feel  entirely  convinced  bj^  their  results. 
When  Leber's  disease  came  before  the  ophthalmologist  it 
was  because  direct  vision  had  been  involved  and  the 
macula  lutea  implicated.  Whether  the  failure  started  at 
the  fixation  point  or  immediately  contiguous  to  it  he 
thought  would  be  impossible  to  determine.  He  had  on 
occasions  asked  a  competent  ophthalmic  surgeon  to  test 
him  and  to  map  out  on  l^jerrum^s  screen  his  Mariotte^s 
blind  spot,  but  he  had  never  been  able  to  give  two 
successive  results  which  harmonised  ;  there  was  always  a 
large  margin  of  error. 
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PLATE    VII. 

Illustrates  Mr.  A.  H.  Levy's  paper  on  Optic  Atrophy  in  a  Child 

(p.  319). 
Showing  the  sella  turcica  and  crenated  appearance  of  the  skiilh 
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3.    Optic  (tfropJiy  hi  a  cluld. 
By  A.  II.  Li;\Y. 
(With   IMato  VU.) 

B.  K — ,  aet.  9  years.  Tliis  ])()y  was  sent  to  liospital 
by  school  doctor  on  account  of  defective  vision  in  tlie 
right  eye. 

No  history  of  any  material  kind  could  be  obtaiiu'd. 
Mother  did  not  know  that  eye  was  defective. 

V.  =  R.  hand-movements  at  2  metre. 
L.  f,  field  full. 

Ophth.  :    Optic  atrophy  R.       L.  normal. 

X  ray  shows  some  enlargements  of  sella  turcica. 

There  is  also  a  peculiar  marking  of  inner  table  of  skull, 
many  ridges  and  depressions. 

Examination  of  the  nervous  system  showed  no  other 
abnormalities. 


4.    The  retinal  circulation  in  anttrio-sclerosis. 
By  R.  Foster  Mookk. 

The  present-day  conception  of  arterio-sclerosis  as  a 
general  disease,  Avhich  commences  in  the  smaller  arteries 
and  arterioles,  and  which  secondarily  produces  changes  in 
the  kidney,  heart,  lungs,  and  other  organs,  is  chicHy  due 
to  the  work  of  Gull  and  Sutton,  in  1872. 

The  result  of  the  changes  in  the  smallest  vessels  is  to 
produce  an  increased  resistance  to  the  passage  onwards 
of  the  blood,  partly  from  a  loss  of  elasticity  in  the  vessel 
walls,  and  partly  from  a  reduction  in  their  lumina,  and 
consequently  the  tissues  which  are  supplied  by  these 
vessels  tend  to  suffer  in  their  nutrition 

The   natural  response  to   this  tendency  towards  tissue 
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starvation  is  an  increase  in  force  of  the  heart-beat,  in 
order  to  overcome  tlie  increased  resistance  in  the  vessels. 
Hypertrophy  of  tlie  ventricles,  and  an  increased  pressure 
in  the  large  arteries,  follow  as  a  necessary  sequence. 

Since,  however,  the  primary  lesion  is  in  the  small 
vessels,  and  the  increased  force  of  the  heart-beat  is  a 
secondary  process  called  forth  in  reply,  it  is  probable  that 
the  tissues  suffer  in  some  measure  from  the  first,  and 
throughout,  from  a  deficiency  in  their  supply  of  blood, 
and  that  the  increase  of  blood-pressure  does  not  reach 
the  smallest  arterial  vessels  and  capillaries. 

If  then  the  tissues  are  dependent  upon  a  blood-pressure 
which  is  increased  above  the  normal  for  their  efficient 
supply  of  blood,  a  fall  in  this  pressure  will  affect 
inimically  their  nutrition,  for  both  the  power  of  active 
dilatation  and  active  constriction  of  the  small  vessels  is 
no  doubt  impaired.  On  the  other  hand,  unless  a  gradually 
progressing  sclerosis  is  accompanied  by  an  exactly  corre- 
sponding progressive  increase  of  blood-pressure,  again 
the  tissues  will  be  deprived  of  their  full  supply  of  blood. 

Thus,  whilst  it  seems  probable  that  an  increase  of 
pressure  in  the  large  arteries  due  to  arterio-sclerosis 
is  associated  with  a  pressure  in  the  smallest  arteries, 
arterioles,  and  capillaries,  which  is  less  than  the  normal, 
direct  evidence  on  this  point  is  not  easily  obtained. 

The  eye,  however,  affords  facilities  which  are  available 
in  no  other  position  in  the  body,  for  observations  which 
have  a  definite  bearing  on  this  question,  for 

(1)  The  retinal  vessels  can  be  examined  in  their 
natural  condition  during  life  under  a  magnification 
of  about  15  diameters. 

(2)  The  intra-ocular  pressure,  which,  apart  from 
local  disease  in  the  eye  itself,  varies  directly  with 
the  pressui-e  in  the  intra-ocular  vessels,  can  be 
measured  with  a  considerable  degree  of  accuracy 
owing  to  the  advent  of  Schiotz's  tonometer. 

The  object  of  this  communication  is  to  adduce  reasons 
for   believing  that,  at   any  rate  in   some  cases  of   arterio- 
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sclerosis,  the  pressure  in  the  intra-ocular  vessels  is  not 
raised,  but  may  be  instead  less  than  tlie  normal. 

This  view  has  already  been  expressed  on  theoretical 
grounds  by  Gunn,  and  more  recently  by  J^riestley 
Smith  (1). 

Priestley  Smith  says  : 

"  High  pressure  in  the  accessible  arteries  of  an  elderly 
man  does  not  necessarily  imply  high  pressure  in  the 
ciliary  capillaries. 

"  It  commonly  represents  an  effort  to  overcome  an 
abnormal  resistance  in  the  arterioles,  and  thereby  to 
maintain  the  capillary  circulation  at  a  sufficient  level. 

"  High  pressure  of  this  origin  may  coexist  with  normal 
or  subnormal  pressure  in  the  ciliary  capillaries  and  in  the 
chambers  of  the  eye." 

Gull  and  Sutton  showed  that  "arterio-capillary  fibrosis" 
affects  not  only  the  vessels  of  the  pia  mater,  but  also  those 
of  the  kidney,  spleen,  skin,  lungs,  etc.  ;  if,  therefore,  the 
above  be  true  with  regard  to  the  pressure  in  the  small 
vessels  of  the  eye,  it  is  also  no  doubt  true  of  these  other 
tissues. 

The  appearances  of  sclerosis  of  the  retinal  vessels  have 
been  recognised  since  they  were  described  by  Marcus 
Gunn,  and  their  importance  has  been  appreciated  by 
physicians  and  ophthalmic  surgeons. 

So  certain  are  these  signs  that  it  is  possible  in  their 
presence  not  only  to  diagnose  the  existence  of  arterio- 
sclerosis, but  also  to  form  a  judgment  as  to  the  extent  to 
which  the  disease  has  progressed. 

It  is,  however,  often  tacitly  assumed  that  the  presence 
of  these  signs  indicates  an  abnormally  high  pressure  in 
the  retinal  arteries  which  supply  this  evidence,  and  that 
it  is  this  supposed  increase  of  pressure  which  is  responsible 
for  the  retinal  haemorrhages  which  are  often  seen. 

We  may  at  once  exclude  these  ha3morrhages  as 
necessarily  being  evidence  of  an  increase  of  pressure  in 
the  local  vessels,  for  they  are  very  common  in  many 
morbid    conditions    in    which    the    blood-pressure    is    not 
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raised     (pernicious    antemia,    severe    secondary    anaemias, 
leukaemia,  etc.). 

It  is  proposed  to  deal  with  this  subject  under  the  two 
heads  which  have  already  been  indicated  : 

(a)   Direct  evidence  as   to  the  pressure  in  the  retinal 
vessels. 

{h)    Evidence  to  be   obtained  from   a  consideration   of 
the  intra-ocular  pressure. 

(a)  Normally  the  blood  enters  the  eyeball  through  [the 
central  retinal  and  ciliary  arteries  at  a  pressure  of 
100  mm.  Hg."^  (Leonard  Hill),  and  is  opposed  by  the 
intra-ocular  pressure,  which  may  be  taken  as  20  mm.  Hg. 

There  is  a  continuous  flow  into  the  eye  both  during 
systole  and  diastole,  and  pulsation  is  not  seen  in  the 
retinal  artery. 

It  is  possible  now  to  raise  the  intra-ocular  pressure  by 
pressing  on  the  eyeball  with  the  finger,  and  if  the  retinal 
artery  is  watched  while  this  is  being  done,  it  will  be  found 
that  as  the  pressure  is  increased  a  point  is  reached  at 
which  pulsation  appears  in  the  artery,  i.  e.  the  intra-ocular 
pressure  is  now  in  excess  of  the  diastolic  arterial  pressure, 
and  blood  enters  only  during  systole. 

The  amount  of  pressure  exerted  on  the  globe  is  clearly 
a  measure  of  the  diastolic  pressure  in  the  retinal  artery,, 
and  presumably  also  of  that  in  the  ciliary  arteries. 

The  eyeball,  indeed,  becomes  its  own  sphygmomano- 
meter. 

I  know  of  no  instrument  which  is  available  for  accurately 
measuring  the  pressure  so  exerted,  but  I  can  say  that  in 
some  cases  of  arterio-sclerosis,  with  very  high  pressures 
in  the  larger  arteries,  a  degree  of  pressure  with  the  finger 
is  suflRcient  to  produce  this  pulsation,  which  is  less  than 
that  required  in  a  healthy  ijatient. 

This  fact  was  independently  pointed  out  to  me  by  Mr. 
li.  P.  Gibb. 

*  Mr.  Priestley  Smith  has  conclusively  demonstrated  that  the  fip^uros 
obtained  witli  Schiotz's  tonometer  are  only  approximate  when  used  in 
the  sense  of  millimetres  of  Hg. 
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The  clear  inference  is  that  in  these  cases  tlie  diastolic 
pressure  in  the  retinal  artery  is  less  than  that  of  a  normal 
patient  with  a  normal  blood-j)ressure. 

It  would  seem  that  the  systolic  pressure  in  the  artery 
might  be  roughly  estimated  in  a  similar  manner;  in  this 
case,  however,  special  difficulties  arise. 

It  is  possible  in  one^s  own  eye  to  produce  by  digital 
pressure  so  great  an  increase  in  the  intra-ocular  pressure 
that  the  eye  is  rendered  sightless  for  the  time  being. 

On  releasing  the  pressure  the  vision  is  restored  almost 
immediately,  and  it  can  be  readily  seen  that  this  restora- 
tion starts  in  the  central  region  of  the  visual  field,  and 
spreads  eccentrically  from  this  point  towards  the  periphery. 

It  seems  evident  in  this  case  that  the  intra-ocular 
pressure  has  been  raised  above  the  systolic  pressure  in 
the  artery,  so  that  blood  has  been  entirely  prevented  from 
entering  the  eye,  and  that  with  release  of  the  pressure 
the  circulation  and  sight  are  simultaneously  restored. 

In  the  absence,  however,  of  any  satisfactory  instrument 
it  is  not  possible,  where  such  high  degrees  of  pressure 
are  concerned,  to  form  a  judgment  as  to  whether  the 
pressure  which  has  been  used  is  greater  or  less  than  that 
required  to  produce  the  same  result  in  another  person. 

Moreover,  so  much  distortion  of  the  retinal  images 
results  from  this  experiment,  owing  to  alteration  in  the 
curvature  of  the  cornea,  that  it  is  difficult  to  see  the 
retinal  vessels  clearly,  and  so  to  judge  of  the  point  at 
which  the  systolic  pressure  in  the  artery  is  no  longer  able 
to  overcome  the  opposing  increased  intra-ocular  pressure 
which  has  been  artificially  produced. 

It  is  also  possible  that  in  a  patient  with  diseased 
retinal  arteries  such  an  experiment  might  have  an 
undesirable  effect. 

This  form  of  direct  evidence  is  therefore  not  at  present 
available  as  regards  the  systolic  pressure  in  the  retinal 
artery. 

(6)  Evidence  to  he  adduced  from  a  consideration  of  the 
variations  in  the  intra-ocular  pressure. 
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The  following  evidence  bears  upon  the  mean  pressure 
in  the  intra-ocular  vessels;  it  does  not  differentiate  the 
systolic  from  the  diastolic. 

Its  bearing,  too,  is  upon  the  pressure  in  the  ciliary 
vessels,  for  it  is  upon  this  that  the  intra-ocular  pressure 
depends. 

It  has  been  frequently  demonstrated  experimentally 
that  the  intra-ocular  pressure  is  directly  dependent  upon 
the  pressure  in  the  ocular  vessels,  and  varies  directly  with 
this  pressure,^  and  I  have  been  able  to  show  (2)  that 
temporary  occlusion  of  the  common  carotid  artery  in  man 
reduces  this  pressure  by  about  40  per  cent.,  both  in 
diseased  states  (glaucoma,  arterio-sclerosis,  etc.)  as  well 
as  in  healthy  individuals. 

I  have  also  shown  that  a  patient  may  have  a  systolic 
pressure  of  300  mm.  Hg.  in  the  brachial  artery  without 
the  intra-ocular  pressure  being  raised,  and  that  in  a  group 
of  thirty-seven  patients  whose  systolic  pressure  in  the 
brachial  artery  was  less  than  160  mm.  (the  average  being 
138  mm.),  the  average  intra-ocular  pressure  was  14*3  mm. 
Hg.,  whilst  in  a  group  of  twenty-six  patients  whose 
systolic  pressure  was  greater  than  220  mm.  Hg.  (the 
average  being  244  mm.),  the  intra-ocular  pressure  was 
15*3  mm. 

Thus,  whilst  in  a  patient  with  severe  arterio-sclerosis 
the  intra-ocular  pressure  still  varies  directly  with  the 
pressure  in  the  vessels  of  the  eye,  yet  in  two   groups  of  > 

patients  between  whose  average  systolic  blood-pressures 
there  was  a  difference  of  106  mm.  Hg.,  there  was  a 
a  difference  in  the  intra-ocular  pressure  of  1  mm.  only. 

So  small  a  difference  should  probably  be  considered  as 
negligible,  and  in  any  case  it  bears  no  sort  of  proportion 
to  the  great  difference  in  blood-pressure  between  the  two 
groups. 

The  conclusion  which  suggests  itself  here  is,  that  the 
mean  pressure  in  the  ciliary  arterioles  and  capillaries   is 

*  The  great  reduction  of  the  intra-ocular  pressure  in  some  cases  of 
<liabetic  coma  makes  it  probable  that  other  factors  also  are  concerned. 
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not  raised  as  a  result  of  a  very  liigli  pi;essure  in  the  largo 
vessels. 

The  following  additi(jnal  observations  are  of  some 
importance  in  this  connection. 

The  pulse  wave  from  inside  the  eyeball  is  transmitted 
to  the  lever  of  Scliiotz's  tonometer.  Jn  the  presence, 
however,  of  severe  arterio-sclerosis  the  lever  shows  less 
amplitude  of  movement,  and  in  a  few  cases  no  })ulse  at  all 
is  to  be  seen. 

Thus,  sixty-one  patients  were  examined  with  reference 
to  this  point. 

They  were  divided  into  three  groups,  according  as  the 
pulse  was  "  well  seen,^^  '^  poorly  seen,^'  or  "  not  seen  at 
all,^'  and  the  average  systolic  blood-pressure  of  the  three 
groups  was  afterwards  worked  out. 


„   ,  ^    c  1  Number  of  Averaere  systolic 

Pulse  movement  of  lever.  patients.  blood  pressure. 


Well  seen    .....  25  !         lO^  nun.  H<^. 

Poorly  seen  .         .         .         .     :  29  lUO     „ 

Not  seen  at  all    .         .         .         .  7  225     „        „ 


It  will  be  seeii  that  the  amplitude  of  the  pulse  move- 
ment is  inversely  proportional  to  the  degree  of  arterio- 
sclerosis as  judged  by  the  blood-pressure,  and  whilst  no 
doubt  the  increase  in  thickness  and  loss  of  elasticity  of 
the  vessel  walls  would  tend  to  prevent  the  transmission 
of  the  pulse  to  the  other  contents  of  the  eyeball,  these 
observations  are  at  least  compatible  with  the  view  that 
the  pressure  in  the  ocular  vessels  is  not  raised. 

If  then,  whilst  the  ocular  vessels  are  the  subject  of 
sclerosis,  the  blood-pressure  within  them  is  not  com- 
pensatorily  raised,  the  retinal  tissues  are  likely  to  suffer 
in  their  nutrition,  and  their  functions  consequently  to  be 
impaired. 

There  are  two  chief  ways  in  which  this  impairment  of 
function  of  the  retina  may  be  brought  about  : 
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(1)  There  may  be  a  sudden  obstruction  to  the  circula- 
tion due  to  the  occurrence  of  thrombosis  in  the  artery. 

(2)  There  may  be  a  gradual  impairment  of  function 
owing  to  a  relative  starvation  of  the  tissues. 

(1)  These  cases  form  a  group  with  very  sharply  defined 
characteristics. 

The  individuals  are  always  the  subject  of  a  marked 
degree  of  arterio-sclerosis^  with  obvious  disease  of  the 
retinal  vessels. 

The  onset  is  sudden,  and  often  occurs  at  night  when 
the  blood-pressure  is  low,  the  patient  awakening  in  the 
morning  to  find  himself  blind  in  one  eye. 

I  have  watched  five  of  this  class  of  case  over  several 
3^  ears. 

All  were  the  subject  of  well-marked  arterio-sclerosis. 
Three  of   them  found  themselves  blind   in   one  eye  on 
awakening  in  the  morning. 

In  a  fourth  it  was  stated  that  "  it  was  as  if  there  was  a 
flash  of  lightning  before  the  eye/'  and  blindness  followed. 
In  the  fifth   patient  blindness  came  on  quite  suddenly 
two  months  before  being  seen. 

Three  of  these  were  seen  sufficiently  soon  after  the 
onset  to  exhibit  the  characteristic  appearances  of  sudden 
obstruction  of  the  retinal  artery  ;  the  other  two  were  first 
seen  when  the  atrophy  which  follows  this  occurrence  was 
already  manifesting  itself. 

I  have  recently  seen  a  man  who,  having  undergone 
a  somewhat  severe  operation,  complained  of  blindness  in 
one  eye  as  soon  as  he  was  well  recovered  from  the 
anaesthetic. 

The  characteristic  signs  of  sudden  obstruction  of  the 
retinal  artery  were  present. 

He  was  the  subject  of  arterio-sclerosis,  and  no  doubt 
the  immediate  cause  of  the  thrombosis  of  the  vessels  was 
the  lowered  blood-pressure  during  somewhat  prolonged 
anaesthesia. 

(2)    In    this    group    of    cases   the    deterioration    of    the 
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sight  is  f^radual,  and  is  due  to  tho  gradual  reduction  of 
the  supply  of  blood  to  the  tissues  of  the  retina,  owing  to 
a  progressive  sclerosis  of  its  vessels. 

Such  cases  may  ultimately  develop  thrombosis  of  the 
artery  as  in  the  previous  group. 

I  have  watched,  in  the  course  of  about  twelve  months, 
tho  gradual  transformation  of  a  branch  of  the  artery, 
from  a  vessel  which  showed  marked  signs  of  sclerosis,  into 
a  fine  white  cord,  in  whicli  no  sign  of  blood  was  to  be 
seen,  with  consequent  impairment  of  vision. 

On  the  other  hand,  many  patients  in  whom  retinal 
arterio-sclerosis  is  marked  show  no  visual  defect. 

The  following  case,  for  permission  to  investigate  which 
I  have  to  thank  Mr.  Holmes  Spicer,  shows  several  points 
of  considerable  interest. 

C.  L — ,  a  Jew,  aet.  80  years.  For  the  last  two  years 
there  have  been  occasions  when  the  sight  of  the  right  eye 
has  failed  temporarily  for  about  ten  minutes,  followed  by 
complete  recovery. 

October  30th,  1915. — When  coming  out  of  a  shop 
he  suddenly  noticed  he  could  see  nothing  with  the  left 
eye. 

November  1st. — He  was  first  seen  on  this  date,  and  the 
signs  of  thrombosis  of  the  left  central  retinal  artery  were 
then  present. 

The  subsequent  changes  in  this  eye  have  been  those 
which  ordinarily  occur  in  such  cases.  His  sight  has  not 
been  recovered. 

December  4th. — Three  nights  ago  whilst  playing  whist 
the  sight  of  his  right  eye  was  lost  suddenly. 

He  passed  over  his  cards  to  a  friend  to  continue  the 
game,  and  by  the  time  the  hand  was  finished  he  had  com- 
pletely recovered  his  sight,  and  continued  to  play  for  the 
rest  of  the  evening. 

January  3rd. — There  has  been  one  mild  attack  of  blind- 
ness since  his  last  visit. 

January  31st. — Twice  yesterday   he    went    completely 
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blind    for   about    three    minutes    and    five    minutes,    with 
complete  recovery  following. 

The  points  of  special  interest  in  this  man  are  : 

(1)  He  is  the  subject  of  arterio-sclerosis,  and  the  very 
lightest  touch  with  the  finger  upon  the  right  eyeball 
produces  a  flash-like  arterial  pulsation. 

Mr.  Holmes  Spicer  confirmed  this  observation  for  me. 

(2)  Thrombosis  has  occurred  in  his  left  retinal  artery. 
I  took  his  blood-pressure  on  October  30th,  when  it  was 

215   mm.  Hg.  ;   on  January  3rd,  1916,  it  was   120   mm., 
and  on  January  31st  190  mm. 

I  need  not  say  that  on  January  3rd  and  subsequently, 
with  such  extraordinary  variations  in  pressure,  I  was 
careful  to  have  the  readings  confirmed  by  another 
observer,  and  to  use  two  different  manometers  (an 
original  Riva  Rocci  and  a  Martin's  modification). 

There  is  direct  evidence  here  that  the  diastolic  pressure 
in  the  right  retinal  artery  is  very  low ;  it  is  very  little 
above  the  intra-ocular  pressure  (15  mm.  Hg.,  Schiotz). 

It  is  clear  that  at  times  the  circulation  in  the  retina  is 
so  deficient  that  it  falls  below  what  is  necessary  to  this 
tissue  for  the  carrying  on  of  its  functions,  and  it  is  in  the 
highest  degree  probable  that  thrombosis  will  occur  in  this 
artery  as  in  the  left,  and  that  permanent  blindness  Avill 
ensue. 

I  have  not  been  fortunate  enough  to  see  the  patient 
during  one  of  these  "  attacks  of  blindness." 

The  immediate  cause  of  them  is  clearly  to  be  sought 
in  the  eye  and  not  in  the  brain,  for  previous  to  the  loss 
of  sight  in  the  left  eye  it  was  observed  that  their  occur- 
rence was  chiefly  limited  to  the  right  eye,  the  left  never 
being  simultaneously  involved. 

Spasm  of  the  retinal  arteries  has  been  invoked  to 
account  for  somewhat  similar  attacks  ;  it  seems  improb- 
able, liowever,  that  arteries  so  advanced  in  disease  should 
be  capable  of  so  marked  a  manifestation  of  functional 
vigour  as  is  thus  implied  in  a  man  of  eighty  years  of  age. 
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I  believe  the  most  probable  explanation  to  he  that  the 
blood  supply  of  the  retina  is  already  so  precarious  (the 
pressure  in  its  vessels,  owint^  to  sclerosis,  being  very  low) 
that  at  times  the  supply  falls  below  what  is  necessary  for 
the  carrying  on  of  the  functions  of  this  structure. 

The  transient  blindness  might  then  be  comj)ared  with 
the  impaired  sensations  and  functions  which  occur  in  the 
feet  as  premonitory  signs  of  senile  gangrene. 

Or  it  may  be  that  increase  in  use  of  the  eye  makes  a 
demand  for  an  increase  of  blood  supply,  which  demand, 
owing  to  the  diseased  conditions  of  the  vessels,  cannot  be 
complied  with,  a  condition  arising  which  may  be  compared 
with  intermittent  claudication. 

As  lias  been  stated,  the  blood-pressure  showed  a  very 
marked  variation  from  time  to  time,  and  it  is  possible 
that  the  onset  of  the  attacks  was  determined  by  a  fall  in 
the  general  blood-pressure  affecting  the  pressure  in  the 
retinal  arteries. 

In  contrast  with  this  patient  there  are  at  present  in 
St.  Bartholomew's  Hospital  two  men  in  whom  a  very  light 
pressure  on  the  eyeball  produces  arterial  pulsation. 

One  is  under  the  care  of  Dr.  Morley  Fletcher,  and  is 
in  a  very  bloodless  condition  as  a  result  of  a  gastric  or 
duodenal  haemorrhage. 

His  blood-pressure  is  105  mm.,  and  he  had  an  attack  of 
very  misty  vision  at  the  onset  of  the  trouble. 

The  other  is. under  the  care  of  Dr.  J.  H.  Drysdale  ;  he 
is  suffering  from  pernicious  airaimia  and  has  a  blood- 
pressure  of  97  mm. 

He  has  1,024',000  red  blood  cells  and  25  per  cent, 
haemoglobin.  In  all  three  patients  the  pressure  in  the 
retinal  artery  is  low,  and  in  two  of  them  it  has  been  so 
low  at  times  as  to  cause  temporary  impairment  of  sight. 

But  whereas  in  the  first  case  the  pressure  in  the  large 
arteries  is  high  and  is  prevented  from  reaching  the  small 
vessels  by  peripheral  obstruction,  in  the  other  two  cases 
the  pressure  is  low  throughout  the  vascular  system. 

There  can  be  no  reason   to  doubt  that  what  has  been 
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said  with  regard  to  the  pressure  in  the  retinal  vessels,  and 
the  results  and  manifestations  of  this  low  pressure,  com- 
bined with  the  diseased  condition  of  the  vessel  walls,  has 
its  counterpart  in  the  other  tissues  and  organs  of  the 
body. 

This  aspect  of  the  subject  is  being  investigated  by 
other  workers. 

It  is,  however,  probable  that  processes  in  the  retina 
which  give  rise  to  symptoms  that  cannot  be  overlooked 
by  the  patient,  when  occurring  in  vessels  of  the  size  of 
the  retinal  artery,  in  most  other  organs  or  tissues  will 
give  rise  to  symptoms  which  are  much  less  obvious,  and 
will  only  be  noticed  by  the  patient  when,  by  their  repeti- 
tion throughout  the  same  organ,  its  functions  are  seriously 
impaired. 

It  seems  likely  that  the  only  sites  in  the  body  other 
than  the  eye  in  which  thrombosis  of  a  vessel  of  the  size 
of  the  retinal  artery  would  give  rise  to  immediately 
noticeable  symptoms  are  the  heart,  the  internal  ear,  and 
parts  of  the  central  nervous  system. 

Thus  may  it  not  be  that  the  final  process  which  is 
responsible  for  the  patchy  fibrous  transformation  of  the 
Malpighian  corpuscles  in  the  kidney  is  comparable  with 
thrombosis  of  the  retinal  artery  or  its  branches  ;  that  the 
transitory  disturbances  of  function  of  the  brain  and  spinal 
cord,  with  complete  recovery  following,  which  are  so 
frequent  in  the  subjects  of  marked  arterio-sclerosis,  are 
exactly  comparable  with  and  due  to  a  cause  similar  to  the 
attacks  of  blindness  in  the  patient  referred  to  above  ?  and 
the  more  gradual  and  permanent  manifestations  of 
involvement  of  the  cerebral  vessels,  which  give  rise  to  the 
feelings  of  lassitude  and  loss  of  mental  and  bodily  energy, 
of  which  arterio-sclerotic  patients  are  so  often  conscious, 
be  comparable  with  the  more  gradually  developing 
degeneration  of  the  retina  ? 

It  would  seem  likely,  then,  that  if  in  arterio-sclerosis 
the  tissues  in  general  arc  supplied  with  blood  at  a  pres- 
.sure  below  the  normal,  vigorous  measures  carried  out  for 
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the  lowering  of  the  blood-pressure,  whilst  they  may 
relieve  a  failing  heart  or  temporarily  avert  a  cerebral 
liaemorrhage  by  lowering  the  pressure  in  those  vessels, 
which  are  little  more  than  conducting  tubes,  are  likely  at 
the  same  time  to  act  ininn'cally  towards  the  nutrition  of 
the  tissues  of  the  body  by  further  reducing  their  already 
curtailed  blood  supply  and  making  the  occurrence  of 
thrombosis  in  the  small  vessels  more  probable. 
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The  President  said  the  })aper  was  of  great  interest. 
Owing  to  the  stress  and  trouble  caused  by  the  war,  he 
had  seen  a  number  of  cases  of  thrombosis  and  what  in 
old  times  was  called  retinitis  haemorrhagica  in  one  eye, 
sometimes  in  both.  The  question  of  tension  was  a  very 
interesting  one  in  these  cases,  because  immediately  the 
arterial  tension  was  lowered  artificially  the  person  became 
very  depressed.  He  would  like  to  hear  from  Mr.  Foster 
Moore  how  he  estimated  tension  in  his  experiments.  Did 
he  measure  it  only  at  the  systole  ?  He  (the  speaker) 
published  a  case  in  the  Ophthabnological  Society's 
Transactions,  \o\.  XX,  ^.^S,  that  of  a  woman  who  attended 
at  St.  Bartholomew's  Hospital,  having  suddenly  lost  her 
sight  by  what  was  in  those  days  called  embolism  of  the 
arterio-centralis  retinge.  He  told  her  she  need  not  worry 
herself  as  there  were  no  cases  known  in  which  both  eyes 
went  blind  in  the  condition  she  had.  i^ut  six  weeks 
afterwards  both  her  eyes  went  absolutely  blind,  and  three 
months  later  she  died.  A  post-mortem  examination  was 
held,  and  the  greater  portion  of  her  cerebral  vessels  were 
found  to  be  sclerosed.  In  persons  of  about  50  years  of 
age    in   these   stressful  times  the  anxiety  resulted   in   an 
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increase  in  tlie  number  of  cases  of  so-called  haemorrhagic 
retinitis. 

Mr.  BiCKERTON  (Liverpool)  said  that  for  a  considerable 
time  lie  had  been  in  the  habit  of  sending  cases  which  had 
the  symptoms  noted  before  the  onset  of  glaucoma  to  the 
physician,  who  placed  the  patients  on  treatment  calculated 
to  lower  the  arterial  tension,  but  almost  invariably  they 
got  worse ;  consequently  he  had  not  sent  many  such 
patients  to  the  physician  since  he  was  convinced  of  that. 

Mr.  Blair  asked  whether,  as  a  rule,  there  was  more  to 
be  feared  from  a  high  blood-pressure  than  from  a  low 
pressure  in  these  cases.  It  was  a  very  practical  point. 
He  had  always  been  anxious  to  lower  the  blood-pressure, 
but  evidently,  from  what  had  now  been  said,  that  was  a 
mistake. 

Lieut.-Colonel  Elliot  remarked  that  a  few  years  back 
it  was  universally  accepted  that  a  high  pressure  in  the 
systemic  vessels,  associated  with  arterio-sclerosis,  led  to 
high  tension  in  the  eye.  He  believed  that  one  of  the  first 
sets  of  experiments  to  contradict  that  view  was  that  under- 
taken by  Craggs  and  Taylor  in  his  (the  speaker's)  hospital 
at  Madras  at  his  suggestion.  He  thought  that  those 
and  other  more  recent  experiments  had  shown  that  there 
was  no  real  connection  between  pathological  high  tension 
in  the  eye  and  high  tension  in  the  general  blood-vessels. 
He  took  it  that  the  views,  now  and  previously  adopted 
by  Mr.  Foster  Moore,  were  those  universally  accepted  by 
opthalmologists. 

Another  point  on  which  he  would  wish  to  speak  was 
that  raised  by  the  President  in  connection  with  the  diffi- 
culty in  determining  how  much  of  the  blood-pressure  met 
with  in  an  artery — for  example,  the  brachial — was  really 
due  to  the  blood-pressure  within  that  vessel,  and  how 
much  of  it  was  attributable  to  the  unyielding  character  of 
its  walls.  That  (piestion  had  been  discussed  from  time 
to  time  in  connection  with  the  measurement  of  (lie 
systemic  blood-pressui-e,  and  was  on  all  foui-s  with  that  of 
tlie  relation  of  ocular  tension,  as  read  off  by  the  tonometer, 
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to  intra-oc'uliir  pi-cssiii-c  present  in  the  eye.  Jn  the  hitter 
the  resistance  of  tlie  tunic  oF  the  eye  was  a  factor  which 
could  not  be  for<^otten.  Nor  could  that  of  the  coats  of 
the  vessels  in  the  estimation  of  systemic  blood-pressure. 

Dr.  C.  O.  Hawthorne  was  sure  Mr.  Foster  Moore  could 
find  very  strong  confirmation — indeed  demonstration — of 
the  position  lie  advanced  when  he  suggested  that  blocking 
of  blood-vessels,  even  of  considerable  size,  in  parts  of  the 
body  other  than  the  eye  might  readily  occur  without 
producing  symptoms,  seeing  that  in  post-mortem  examina- 
tions on  cases  from  medical  wards  it  was  common  to 
detect  evidences  of  embolism  in  such  organs  as  the  spleen 
and  kidney,  though  there  had  been  no  symptoms  of  such 
vascular  obstruction  during  life.  Several  speakers  had 
described  with  great  confidence  sphygmometer  readings 
in  terms  of  blood-pressure,  and  he  ventured  to  say  that 
such  a  procedure  was  open  to  challenge.  What  the 
sphygmometer  measured  we  were  not  quite  certain.  It 
measured  something,  and  it  was  reasonable  and  proper  to 
record  the  reading  in  terms  of  fact.  But  to  write  the 
sphygmometer  figures  as  a  measurement  of  blood-pressure 
was  an  unwarranted  proceeding,  seeing  that  it  recorded 
as  a  fact  what  was  merely  an  inference.  How  far  the 
blood-pressure  was  influenced  by  the  resistance  of  the 
vessel-wall  was  a  matter  of  great  uncertainty.  Moreover, 
the  sphygmographic  records  in  this  discussion  had  been 
expressed  purely  in  maximum  readings  ;  the  question  of 
the  minimum  reading  of  the  instrument  w-as,  apparentlv, 
altogether  ignored.  Yet,  if  one  was  to  have  a  picture  of 
the  tension  in  the  circulation  from  the  spliygmometei-, 
there  must  be  both  maximum  and  minimum  records. 
Again,  the  most  the  sphygmometer  could  do  was  to  give 
information  limited  to  a  single  point  of  time,  but  it  told 
nothing  of  the  duration  of  tension  nor  of  the  manner  of  its 
decline,  and  these  factors  might  well  be  of  great  importance 
in  relation  to  tissue  nutrition.  If  a  graphic  record  of  such 
information  is  required,  it  must  be  sought  not  from  the 
sphygmometer  but  from  the  sphygmograph.      In  short,  to 
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come  to  conclusions  about  disturbances  of  the  circulation 
in  relation  to  blood-pressure  upon  the  basis  ol'  maximum 
sphygmometric  observations  alone  must  be  regarded  as  a 
risky  undertaking.  As  for  remedies  which  were  said  to- 
have  produced  disastrous  consequences  by  lowering  blood- 
pressure,  he  would  have  been  more  impressed  if  exact 
observations  had  been  quoted.  He  doubted  whether  such 
remedies  existed  apart  from  the  nitrites,  and  these  exer- 
cised a  very  brief  action.  The  good  effects  which 
followed  remedies  were  sometimes  attributed  to  faith  on 
the  part  of  the  patient  ;  in  the  case  of  the  alleged  bad 
effects  just  quoted  he  would  attribute  the  position  to 
credulity  on  the  part  of  the  surgeon. 

Mr.  Elmore  Brewerton  said  that,  in  reference  to  the 
cases  of  so-called  embolism  of  one  eye,  followed  by  a 
threatened  loss  of  the  other  eye,  he  would  like  to  submit 
the  following  practical  suggestion  :  that  the  second  eye,^ 
when  it  was  threatened  by  loss  of  sight,  lasting  a  few 
seconds,  when  the  slightest  pressure  on  the  globe  caused 
pulsation  of  the  retinal  artery,  that  eye  should  be  trephined 
as  a  precautionary  measure.  If  one  wanted  to  keep  up 
the  pressure  in  the  artery,  the  best  way  was  to  reduce  the- 
pressure  in  the  eye. 

Mr.  Foster  Moore,  in  reply,  said  that  the  intra-ocular 
pressure  had  been  estimated  by  means  of  Schiotz^s  tono- 
meter. The  blood-pressure  readings  had  been  taken  with 
Martinis  modification  of  the  Riva  Rocci  instrument,  and 
the  figures  he  had  given  referred  to  the  systolic,  not  the 
diastolic  pressure.  He  was  interested  to  hear  that  Dr. 
Hawthorne  had  not  found  an}^  great  advantage  in  vigorous 
measures  for  lowering  the  blood-pressure.  Col.  Elliot 
had  remarked  that  it  was  now  accepted  that  there  was  no- 
direct  causal  relation  between  very  high  blood-pressure 
and  simple  primary  glaucoma.  He  was  interested  to  find- 
that  gentleman  thought  so,  because  he  believed  it  to  be 
undeniable.  He  was  not  in  a  position  to  discuss  the 
limits  of  the  ordinary  method  of  taking  blood-pressure, 
though  he  was  aware  of  the  discussion  there  was  about  it. 
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]^iit  lie  could  not  believe  that  the  systolic  blood-pressure, 
taken  in  the  ordinary  way,  was  of  no  value.  And  probably 
Dr.  Hawthorne  would  not  be  prepared  to  take  up  that 
position.  He  thouglit  it  had  been  generally  accepted 
that  Gull  and  Sutton^s  work  was  sound,  and  that,  as  far 
as  arterio-sclerosis  was  concerned,  it  was  a  primary  disease, 
affecting  chiefly  the  small  vessels,  and  that  changes  in  the 
heart  and  kidney  were  secondary  to  this.  He  supposed 
there  were  cases  in  which  the  thickening  of  the  small 
arteries  and  arterioles  was  a  protective  process,  where  the 
blood-pressure  was  high  from  other  causes,  but  they  were 
on  a  different  level  from  the  ordinary  primary  arterio- 
sclerosis. He  had  been  interested  to  hear  Mr.  Brewer- 
ton's  suggestion,  which  he  regarded  as  very  ingenious, 
but  he,  the  speaker,  would  hesitate  to  trephine  an  eye 
without  some  rather  better  ground,  especially  where,  as 
in  this  case,  it  was  the  patient's  only  eye. 


5.   Case  of  toxsemic   retinitis. 
By  Walter  H.  Jessop. 

Philip  A — ,  aet.  9  years,  a  healthy-looking,  strong  boy 
at  the  Foundling  Hospital,  was  struck  by  a  football  in  the 
right  eye  on  October  8th,  1915.  The  anterior  chamber 
was  filled  with  blood,  which  cleared  up  completely  in  a 
week'. 

Vision  taken  eighteen  months  ago,  R.  -^^,  L.  -1.  The 
right  eye  was  amblyopic  from  hypermetropic  astig- 
matism. Both  eyes  then  by  the  ophthalmoscope  were 
normal. 

Whilst  in  the  Foundling  Infirmary  a  case  of  cerebro- 
spinal meningitis  was  admitted  to  the  same  ward.  This 
patient's  post-nasal  swab  was  positive,  but  twenty-four 
hours  after  another  swab  was  negative.  He  had  injection 
of  anti-meningococcal  serum.  The  boy  was  perfectly  well 
till  November  19th,  when  he  was  admitted  into  St.  Bartho- 
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loniew's  Hospital,  having  suddenly  lost  the  sight  of  the 
left  eve.  There  had  been  no  pain  in  the  left  eye,  nor 
headache.  L.,  external  appearances  normal.  Optic  disc: 
papilloedema,  round  the  optic  disc  is  a  narrow  ring  of 
yellowish  white  oedema.  From  the  temporal  and  inferior 
part  outwards  beneath  the  vessels  is  a  large  mass  of 
yellowish  white  effusion  extending  downwards  to  the  peri- 
phery, upwards  to  the  superior  temporal  vessels  and 
externally  to  five  optic  discs^  breadth  from  the  optic  disc ; 
the  height  of  swelling  is  1*6  mm.  In  the  neighbour- 
hood of  the  yellow  spot  is  a  raised  Avhite  svvelling  with 
blood-vessels  over  it.  Vision,  L.,  counts  fingers ;  tension 
normal.  There  are  no  signs  of  anaemia.  Patient  looks 
well  and  feels  well  ;  heart  and  lungs  normal ;  tempera- 
ture normal  or  subnormal ;  sensation  good  ;  urine  1015, 
no  albumin,  no  sugar. 

Swabs  taken  from  the  throat  showed  only  Micrococcus 
catarrhalis  and  an  atypical  Hoffmann  bacillus.  Grips  good 
and  equal;  power  of  legs  good  ;  no  intention  tremor;  knee- 
jerks  obtained  by  reinforcement ;  no  Babinski  reaction  ; 
no  head  retraction.  Examination  of  blood  :  The  white 
blood  cells  count  is  7000  per  cm.  ;  no  growth  obtained 
from  blood  culture.  Cerebro-spinal  fluid  cells  about  15 
per  cm.  ;  no  growth  in  cultures  after  twenty-four  hours. 
Lumbar  puncture  fluid  clear,  no  increased  pressure. 

November  30th,  1915. — Ophtli.  :  L.,  optic  disc  edges 
on  nasal  side  more  distinct,  on  temporal  side  the  edge  of 
the  optic  disc  cannot  be  made  out.  Retina  still  oedema- 
tous,  but  swelling  now  only  +   3  D. 

January  4th,  1916. —  Ophth.  :  L.,  no  details  to  be  seen 
of  the  optic  disc  or  retina,  numerous  large  dark  vitreous 
veils  and  some  white  vitreous  opacities. 

January  16th,  1916. — 0})hth.  :  L.,  red  reflex  is  seen 
better  ;  in  retina  are  large  white  patches,  but  no  details 
to  be  seen  ;  vitreous  clearer,  but  several  dark  floating 
veils. 

February  8th,  1916. — Oj)hth.  :  L.,  details  seen  hazily 
owing  to  there  being  several  large  vitreous  opacities ;  lialf 


CASE  OF  toxj:mia  retinitis.  337 

a  disc's  l)rc'iulth  ])t*lo\v  and  to  tlie  temporal  side  of  the 
optic  disc  is  a  white  retinal  swelling",  and  two  optic  discs 
away  to  the  temporal  side  of  optic  disc  is  another  wliite 
swelling-  ;  vitreons  opacities  seem  to  be  attached  to  the 
second  swelling.       N'ision,  L.  ^^^^. 

Febrnary  2<)th,  J 916. —  jj.,  fiindns  seen  clearly  again. 
Optic  disc  :  edges  distinct,  to  temporal  side  of  o})tic  disc 
are  some  white  soft  retinal  phupies,  and  also  some  minute 
white  dots  ;  no  hiemorrlniges  and  no  ])igmentation. 
A'itreous  large  opacities  and  streaks. 

March  12th,  1910. — L.,  the  retinal  changes  have  much 
cleared  up  ;  near  the  yellow  spot  is  a  conglomerated  soft 
white  patch,  and  also  some  discrete  white  soft  ])hupies ; 
vitreous  clouds  of  small  opacities. 

April  7th,  1916. — L.,  optic  disc  details  clear.  Retina: 
the  white  })la(pies  have  been  replaced  by  small  white  soft 
spots  near  the  yellow  spot.      A'ision,  L.  -^^^^. 

The  point  about  this  boy  was  that  there  was  not  the 
slightest  indication  in  the  })ast  history  to  denote  where  his 
toxaemia  came  from.  The  boy  had  happened  to  be  in  a 
ward  at  the  Foundling  when  there  was  a  case  of  cerebro- 
spinal meningitis,  but  Dr.  Hartley  and  the  jiathological 
department  at  St.  Bartholomew's  Hosjjital  had  investigated 
the  case,  and  could  find  nothing  at  all.  It  was  one  of 
those  cases  which  he  took  to  be  toxa3mic  retinitis.  Mr. 
Bickerton  had  shown  another  case  which  mii>*ht  come 
under  the  same  headincr.  Mr.  French  had  also  shown  two 
cases  of  nephritis  somewhat  similar,  in  which  there  was  a 
suffusion  beneath  the  retina,  and  in  one  of  them  it  was  of 
quite  a  yellow  colour — perfect  yellow  vision.  The  whole 
of  the  condition  had  cleared  up,  leaving  nothing  except  a 
slight  alteration  of  the  superficial  pigment,  and  at  the 
periphery  there  were  a  few  small  very  hard-looking 
masses.  Some  people  were  now  coming  to  the  conclusion 
that  the  cases  of  so-called  retinitis  in  which  there  were 
large  white  plaques  and  small  hard  spots,  such  as  they  had 
seen  in  this  case,  "were  all  the  same.  These  cases  looked 
exactly  the  same.      The  whole  thing  cleared  up  from  this 
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retinitis  or  effusion  beneath  the  retina.  A  few  weeks  ago- 
there  were  twenty-fonr  hard  spots  in  the  macular  region^ 
and  three  days  previously,  when  he  examined  the  case,, 
only  six  were  left.  The  importance  of  that  case  was  that 
it  was  a  case  of  acute  nephritis,  and  yet  it  showed  all  the- 
signs  of  what  would  be  called  a  granular  case.  The  case 
had  an  interesting  bearing  upon  the  recent  discussion 
between  Dr.  West  and  Mr.  Foster  Moore. 


6.   Betinal  Changes  in  Glycosuria. 

By  C.  0.  Hawthorne. 

I  have  used  the  term  ^^  glycosuria  ^^  in  my  title,  rather 
than  diabetes,  and  this  for  two  reasons.  First^  glycosuria 
is  a  name  which  conveys  to  everybod}"  a  perfectly  defined 
meaning,  while  '^  diabetes  "  is  a  term  difficult  to  define,  and 
any  attempt  at  a  definition  of  it  might  very  well  produce  a 
discussion  which  would  be  beyond  my  present  purpose,  and 
which^  I  imagine,  would  hardly  be  of  very  much  interest 
to  the  members  of  the  Ophthalmological  Society.  In  the 
second  place,  I  do  not  profess  to  say  whether  the  cases,, 
tlie  records  of  which  I  shall  refer  to,  are  cases  of  diabetes 
or  not ;  I  am  content  to  say  that  they  are  examples  of 
glycosuria,  using  that  term  in  its  natural  and  literal  sense, 
and  neither  including  nor  excluding*  the  more  specific 
classification.  I  am  concerned  solely  with  certain  clinical 
facts,  and  what  I  wish  to  do  is  to  establish  two  proposi- 
tions based  on  these  facts.  The  first,  that  retinal  changes 
— haemorrhages,  and  retinitis — may  be  present  in  glyco- 
suric  patients  who,  but  for  those  changes  and  for  the  fact 
of  their  glycosuria,  are  entirely  free  from  all  evidences  of 
organic  disease.  And  secondly,  that  as  the  glycosuria 
may  disappear  while  the  retinal  changes  j)ersist,  tliere  are 
stages  in  the  clinical  liistories  of  these  cases  when  the- 
ophthalmoscopic  facts  must  be  difficult  of  interpretation. 
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Wliiit  are  tho  cliiiicul  experiences  on  which  these  con- 
clusions rest  ?  They  are,  Ijroadly,  as  folh)\vs  :  Jn  ehJerly 
and  middle-aged  ])atients  a  routint;  examination  of  the 
urine  reveals,  every  now  and  again,  the  presence  of  sugar 
in  small  or  moderate  amount.  'J'his  discovery  may  be 
termed  an  unexpected  one,  seeing  that  the  patients  do  not 
recognise  in  themselves  the  presence  of  any  of  the  symptoms 
which  are  described  as  chai'acteristic  of  the  clinical  course 
of  diabetes  mellitus.  The  majority  of  such  patients  prob- 
ably com})lain  merely  of  such  chronic  dyspeptic  disturb- 
ances as  are  common  in  the  experience  of  out-patient 
practice  at  hospitals  ;  in  a  smaller  number  the  prominent 
clinical  fact  is  muscular  paresis,  as,  for  example,  an  ocular 
palsy  or  motor  weakness  of  the  lower  limbs;  and  occasion- 
ally detection  takes  place  in  the  course  of  examination  for 
life  assurance,  or  similar  purpose,  the  patient  regarding 
himself  as  being  in  his  normal  state  of  good  health.  Now 
physicians  who  refuse  the  name  diabetes  to  cases  of  gly- 
cosuria which  are  not  accompanied  by  thirst  or  by  polyuria 
or  by  wasting,  will  be  obliged  to  see  that  these  ai*e  not 
cases  of  diabetes  mellitus.  Witli  that,  however,  I  am  not 
concerned.  What  I  afKrm  is  that  in  a  certain  proportion 
of  these  cases  examination  with  the  ophthalmoscojie  will 
reveal  luDmorrhages,  and  white  spots  and  patches  in  the 
retina.  In  a  word,  my  proposition  is  that  retinitis  and 
retinal  haemorrhages  may  accompany  a  glycosuria  which 
is  unattended  by  any  of  the  classical  symptoms  of 
diabetes. 

I  will  quote,  briefly,  three  characteristic  clinical  case- 
records.  Case  No.  1  is  that  of  a  woman,  jet.  o5  vears. 
who  was  first  seen  in  1904,  when  she  comj)lained  cf  dis- 
comfort after  food.  The  general  physical  examination  was 
entirely  negative.  There  was  glycosuria  to  a  moderate 
amount,  and  numerous  dotted  ha3morrhages  and  white 
spots  in  each  retina,  also  a  certain  number  of  peripheral 
lens  opacities. 

This  w'oman  was  seen  at  fairly  frequent  intervals  over 
a  period  of  eight  years,   and  during  that  time  there  was 
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no  substantial  change,  either  in  the  ophthalmoscopic  facts 
or  in  the  patient's  general  condition.  Sugar,  though  varying 
in  amount,  was  invariably  present  in  the  urine. 

Case  No.  2  was  a  man,  a^t.  46  years,  who  believed  him- 
self to  be  in  perfect  health,  but  who  desired  a  general 
examination  for  certain  private  purposes.  Ophthalmo- 
scopic examination  showed  a  number  of  heemorrhagic  dots 
and  white  spots  widely  scattered  over  the  retina.  There 
was  glycosuria  to  the  extent  of  1  per  cent.  Apart  from 
these  facts,  the  general  physical  examination  was  entirely 
neo-ative.  The  patient  continues  to  live  a  very  active 
and  responsible  life — as  a  matter  of  fact  he  is  a  member 
of  our  own  profession — and  he  has  done  this  without  any 
sense  of  either  impaired  health  or  of  disturbance  of  micturi- 
tion. Sugar  has  often  been  entirely  absent  from  the  urine, 
and  the  ophthalmoscopic  appearances  are  less  conspicuous 
to-day  than  they  were  five  years  ago. 

I  submit  those  two  cases  as  demonstrations  of  the  pro- 
position which  I  have  advanced,  namely  that  retinal 
haemorrhages  and  retinitis  may  accompany  glj^cosuria 
without  other  evidences  of  diabetes  mellitus.  Incidentally 
" — and  the  point  is  manifestly  one  of  importance — these 
two  cases  show  that,  provided  the  condition  is  recognised, 
and  provided  the  patient  is  placed  on  suitable  treatment, 
the  outlook  is  by  no  means  a  gloomy  one.  They  there- 
fore contradict  the  statement  Avhich  has  frequently  been 
repeated,  that  retinitis  and  retinal  haemorrhages  only 
accompany  glycosuria  when  the  glycosuria  is  part  and 
parcel  of  a  severe  and  advanced  diabetes. 

Now  I  turn  to  Case  3,  that  of  a  woman,  a3t.  46  years, 
who  was  first  seen  in  February,  1915,  when  she  complained 
of  flatulence  and  other  evidences  of  chronic  dyspepsia. 
Glycosuria  was  present  to  the  extent  of  4  per  cent.  There 
were  numerous  liaemorrhages  and  spots  in  each  retina. 
The  general  physical  examination  was  entirely  negative, 
save  for  the  absence  of  the  knee-jerks.  The  patient,  after 
a  month's  treatment  in  hospital,  was  examined  every  two 
or    three   weeks   over    a    period  of    nine    months,    during 
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wliicli  time  siiLfJir  was  always  absent  from  tin*  iiiiiio,  tlio 
patient's  general  health  niid  ophtlialmoscopic  appearances 
remainini^  without  obvious  change. 

This  case  manifestly  achnits,  more  or  less,  of  tin*  com- 
ments which  1  have  olfered  in  regard  to  Cases  1  and  2. 
Ikit  it  does  something  further,  it  renders  prominent  the 
possible  difficulty  in  interpretation  of  retinitis  and  retinal 
haemorrhages  if,  for  any  reason,  such  a  patient  is  sul^jected 
to  ophthalmoscopic  examination  duiing  the  non-glycosuric 
period.  I  doubt  whether  the  absence  of  the  glucose  in 
these  cases  for  certain  periods  can  be  explained  purely 
by  the  adoption  of  a  rigorous  diet.  It  is  almost  too  much 
to  expect  that  out-patients  will  be  tolerant  of  dietetic 
restrictions  if  they  can  see  no  obvious  purpose  in  them. 
In  any  event,  the  facts,  such  as  I  have  recorded  tliem^ 
remain,  and  they  suggest  that  just  as  retinitis  and  retinal 
hajmorrhages  may  depend  upon  renal  disease,  even  though 
on  one  or  more  occasions  no  albumin  can  be  detected  in  the 
urine,  so,  equally,  retinitis  and  retinal  luDmorrhages  may 
depend  upon  glycosuria,  even  though  on  individual  dates 
the  examination  of  the  urine  fails  to  discover  the  presence 
of  glucose. 

There  is  still  another  practical  conclusion  supported  by 
these  experiences.  It  is,  that  such  cases  are  very  likely 
to  be  overlooked,  seeing  that  the  patients  make  no  com- 
plaint of  either  defective  vision  or  disturbed  micturition. 
Indeed,  it  would  not  be  an  unjust  thing  to  say  that. if 
there  is  an  out-patient  hospital  clinic  at  which  inspection 
of  the  fundus  oculi  and  examination  of  the  urine  are  not 
pursued  as  part  of  the  systematic  and  routine  examination, 
'then  such  cases  are  sure  to  be  overlooked. 

Lastly,  I  wish  to  submit  tliat  these  experiences  are  not 
without  the  support  of  a  clinical  parallel.  If  with  glyco- 
suria there  are  changes  in  the  retina,  it  will  hardly  be 
contested  that  the  o'lvcosuria  must  have  been  in  existence 

CD     «. 

for  some  considerable  period.  As  the  degenerative  changes 
of  a  glycosuric  peripheral  neuritis  are  much  less  prone  to 
occur   with    a   severe    and    acute    ^flvcosuria    than    with  a 


342  DISEASES   OF   THE   OPTIC   NERVE  AND   RETINA. 

glycosuria  wliicli  is  clironic  and  prolonged^  it  is  natural 
to  expect  that  degenerative  retinal  changes  will  occur  in 
similar  circumstances. 

The  explanation,  in  both  sets  of  cases,  doubtless,  is  that 
such  developments  depend  less  upon  the  quantity  of 
prejudice  to  the  nutritive  quality  of  the  blood  than  upon 
the  duration  of  time  over  which  that  prejudice  extends. 
Hence  if,  as  is  beyond  question,  a  peripheral  neuritis  may 
be  the  first  overt  clinical  manifestation  of  secret  glycosuria, 
there  is  a  reasonable  anticipation  that,  equally,  retinitis 
and  retinal  hemorrhages  may  appear  in  exactly  similar 
circumstances.  My  claim  is  that  actual  experience 
supports  this  presumption.  And  such  a  finding  has,  I 
suggest,  an  obvious  bearing  on  the  methods  which  ought 
to  be  pursued  in  the  systematic  practice  of  clinical  exami- 
nation, and  has  a  bearing  also  upon  certain  practical  points 
relative  to  diagnosis,  prognosis,  and  treatment. 

The  President  said  the  observation  made  by  Dr. 
Hawthorne  in  this  connection  was  an  interesting  one.  It 
was  a  further  step  in  favour  of  the  view  that  these  cases 
were  of  toxaemic  origin.  It  was  considered  that  the  only 
way  to  differentiate  them  was  when  the  plaques  of  fibrin 
were  a  little  more  coloured,  probably  by  haemorrhage, 
and  that  had  been  of  help  to  him  in  these  cases.  The 
hemorrhages  were  seen  more  in  glycosuric  cases  than  in 
the  albuminuric  ones.  These  plaques  were  found  in  the 
intergranular  layer,  and  in  many  cases  there  had  been 
found  small  detachments  of  the  retina.  He  did  not  see 
the  reason  for  the  multiplication  of  terms,  such  as  albumin- 
uric, glycosuric,  and  gravidic,  as  they  were  all  toxaemic. 
Owing  to  phagocytosis  the  plaques  became  smaller  and 
then  disappeared. 

Dr.  Hill  Gkiffith  said  the  changes  mentioned  were  not 
cliaracteristic  of  glycosuria,  at  least  not  to  the  same  extent 
as  nephritic  retinitis.  One  could  speak  of  diabetic  reti- 
nitis witliout  being  able  to  define  it.  He  had  seen  lots  of 
patients  who  had  sugar  in  the  urine,  and  whose  eyes  showed 
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tiny  spots,  Liit  tlioy  were  not  arranged  in  any  charac- 
teristic fasliion  enabling  one  to  say  it  was  diabetic  retinitis. 
In  nephritic  retinitis,  liowever,  they  were  arranged  in  a 
certain  way.  It  would  l)e  a  })ity  to  discontinue  the  use 
of  tlie  names  whicli  had  been  so  long  employed  ;  the 
President's  suggestion  appeared  to  be  making  more  diffi- 
culties. Conditions  were  defined  according  to  wliat  was 
seen  and  known  about  them  ;  it  was  impossible  to  class 
all  cases  together  as  toxic  when  the  nature  of  the  toxin 
at  work  was  not  known. 

Mr.  Treacher  Collins  said  members  would  be  familiar 
with  cases  in  which,  associated  with  optic  neuritis  due  to 
cerebral  tumour,  there  were  appearances  similar  in  every 
way  to  "  albuminuric  retinitis  ''  and  confined  to  one  eye. 
He  asked  whether  the  President  considered  that  that 
form  of  retinitis  was  toxic,  or  due  simply  to  mechanical 
obstruction  of  the  veins  ?  The  changes  in  these  cases 
and  in  those  due  to  renal  disease  were  produced  by  oedema 
of  the  retina.  He  suggested  the  oedema  might  be  due  to 
either  obstruction  of  veins  or  to  a  toxic  state  of  the 
blood,  which  enabled  it  to  permeate  more  easily  the  vessel 
walls. 

Mr.  Stack  asked  whether  Dr.  Hawthorne  distinguished 
between  different  varieties  of  glycosuria  ?  And  did  he 
mean  by  that  term  the  presence  of  some  grape  sugar  in  the 
iirine,  or  were  any  of  these  cases  instances  of  glycuronic 
acid  ?  The  prognosis  in  a  given  case  depended  a  good 
deal  on  that. 

Dr.  Hawthorne,  in  reply,  said  he  would  at  once  answer 
the  last  question,  as  it  went  to  the  root  of  the  whole 
matter.  These  cases  had  given  a  positive  response  to  the 
tests  which  physicians  were  in  the  habit  of  relying  on  for 
the  presence  of  glucose,  and  he  had  not  the  slightest 
doubt  they  were  cases  of  glycosuria.  He  offered  two 
general  remarks.  First,  he  contritely  admitted  that  often, 
or  even  generally,  the  pln'sicians  were  not  so  definite  or  so 
confident  as  were  the  ophthalmic  surgeons.  This  meant, 
aiot  that  the   physicians  were   more   stupid,  but   that  the 
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problems  they  had  to  deal  with  were  much  more  difficult. 
His  second  general  remark  was  that  he  purposely  wished 
to  avoid,  in  contributing  this  paper,  any  introduction  of 
that  time-worn  discussion  as  to  the  ability  of  certain  indi- 
viduals to  distinguish,  on  looking  at  the  fundus  oculi, 
whether  the  patient  suffered  from  glycosuria  or  from 
albuminuria.  With  great  respect  and  deference  he  said 
deliberately  that  the  person  who,  from  ophthalmoscopic 
inspection,  concluded  in  any  practical  sense  that  a  patient 
was  suffering  from  nephritis  on  the  one  hand,  or  from 
glycosuria  on  the  other,  was  a  person  who  committed 
a  clinical  crime.  A  sound  diagnostic  method  did  not 
include  these  brilliant  dramatic  enterprises  but  limited 
itself  to  the  collection  of  all  the  facts  of  the  individual 
case  and  to  such  conclusions  as  a  survey  of  these  facts 
seemed  to  warrant.  He  quite  saw  the  force  of  the  Presi- 
dent's proposal  that  these  cases  might  be  called  toxaemias, 
but  he  ag'reed  with  Dr.  Hill  Griffith  in  questioning 
whether  on  such  a  point  we  had  a  degree  of  certainty 
sufficient  to  justify  the  term.  And  there  was  the  difficulty 
which  Mr.  Treacher  Collins  pointed  out,  that  now  and 
again  one  saw  retinitis  confined  to  one  eye.  Generally, 
he  would  sav,  it  is  dang^erous  to  select  a  name  which 
includes  speculation  or  opinions  as  distinct  from  facts. 
With  regard  to  the  condition  of  the  arteries,  about  which 
he  had  been  asked,  he  could  not  say  he  was  able  to 
detect  degenerative  changes,  and  these  patients  were 
examined  in  the  usual  way  with  the  sphygmometer  and 
the  sphygmograph,  and  there  was  nothing  to  make  the 
observers  believe  that  the  changes  in  the  vessels  were  in 
advance  of  the  patients'  years. 
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7.    Notts  on  a  case  of  tumour  hi   tJic  retina    [massive 

ejcndation.) 

Hy  K.   IiKATSON  Hii;i». 

(Witli  Plate  JV,  fig.  1.) 

These  particulars  wliicli  I  liavo  to  ])riiig  before  you 
concern  a  case  wliicli,  as  far  as  my  experience  goes, 
appears  to  be  unique. 

Mrs.  T — ,  a3t.  G4  years,  was  sent  to  me  by  lier  doctor 
on  January  21st,  1916,  complaining  that  slie  liad  noticed 
her  left  eye  dim  for  tlie  last  few  weeks.  Slie  was  using 
glasses  for  readiniif  wliicli  liad  Ijeen  obtained  from  an 
optician.  As  far  as  I  know,  slio  liad  not  seen  an  oculist 
at  all  recently.      Her  vision  was  : 

Kiglit,  less  than  -^-^^  with  -j-  2'0  sphere  =  |^. 

Left,  hand  movements. 

With  the  right  eye  she  could  read  the  smallest  print 
with  +  5*50  sphere. 

The  pupil  reflexes  were  normal,  and  neither  eye  showed 
any  rise  in  tension. 

There  was  a  left  divergent  concomitant  scpiint.  Excejit 
for  the  refractive  error  the  right  eye  appeared  normal  in  all 
respects,  though  the  visual  acuity  was  not  full  standard. 

The  left  fundus  presented  a  striking  picture,  wliich  I 
have  represented  by  a  coloured  drawing  made  on  the  day 
before  the  eyO  was  removed.  It  had  hardly  undergone 
any  change  since  I  first  saw  the  patient,  except  the 
haemorrhages,  which  were  not  present  then,  and  tlie 
pigmented  patches  had  increased  in  extent.  The  optic 
disc  was  practically  normal,  though  a  little  pale  on  the 
temporal  side,  and  the  lamina  cribrosa  was  well  defined. 
The  macular  region  was  occupied  by  an  almost  circular 
pale  yellowish-white  area  which  was  raised  above  the 
general  level  of  the  fundus,  the  swelling  measuring  just 
four  diopters  in  the  centre.  The  edges  of  this  swelling 
were  sharply  defined,  and  there  appeared  to  be  no  change 
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in  the  choroid  and  retina  around  it.  Springing  from  the 
upper  and  outer  part  was  a  prolongation,  like  a  tail,  which 
ran  upwards  and  outwards,  widening  and  losing  its  defini- 
tion until  it  was  lost  in  normal  fundus  at  the  periphery. 
There  was  some  pigment  at  the  lower  and  outer  part  of 
the  swelling,  and  also  some  pigment  at  the  root  of  the 
tail  and  alonsf  it.  There  were  three  haemorrhao-es  in  the 
retina,  two  between  the  swelling  and  the  optic  disc,  and 
one  at  the  superior  border  of  the  tail  just  where  it  joined 
the  main  mass.  There  Avere  some  fine  pigment  dots  in 
the  retina  scattered  about  the  fundus  below  the  swelling. 
Branches  of  the  retinal  vessels — both  arteries  and  veins — 
ran  over  the  surface  of  the  swelling.  There  was  no  detach- 
ment of  the  retina  anywhere  to  be  seen,  and  the  peripheral 
field  of  vision  was  normal.  There  was  a  large  central 
scotomatous  area  corresponding  to  the  swelling. 

I  made  the  diagnosis  of  a  new  growth,  probably 
sarcoma,  and  advised  removal  of  the  eve.  There  was  no 
evidence  of  growth  elsewhere  in  the  body  for  it  to  be 
secondary  to.  Before  removing  the  eye,  however,  I 
advised  the  patient  to  have  a  second  opinion.  She  was 
seen  by  the  members  of  the  Midland  Ophthalmological 
Society  at  the  meeting  held  on  February  1st,  at 
Birmingham,  No  one  ventured  to  make  a  positive 
diagnosis,  and  the  general  opinion  was  that  they  would 
wait  and  watch  it  for  a  while.  Both  doctor  and  patient, 
however,  preferred  to  have  the  eye  removed  as  there  was 
a  possibility  of  the  mass  being  malignant,  and  I  removed 
the  eye  on  February  12th. 

Macrosco-pic  examination. — The  excised  eye  presented  a 
normal  appearance  externally.  It  was  frozen  and  bisected 
horizontally,  the  section  passing  through  the  lower  portion 
of  the  tumour.  The  appearance  of  the  hemisection  con- 
taining the  larger  portion  of  the  tumour  is  shown.  It  will 
be  seen  that  the  mass  is  almost  white  on  its  surface,  but 
shows  some  brownish  areas  in  its  substance.  The  tumour 
is  in  the  retina,  and  firmly  applied  to  the  choroid.  The 
detachment  of  the  retina  from  the   choroid  in  the   micro- 
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scopic  sections  is  an  artefact.  On  tlie  other  liand,  there 
was  no  abnormal  adhesion  of  the  retina  to  the  choroid, 
for  it  separated  (piite  easily.  The  maximum  dimensions 
of  tlie  tumour  were  about  5  nnn.  in  diameter  and  just 
over  1  mm.  in  thickness.  The  vitreous  and  the  rest  of 
the  eye  appeared  to  be  normal.  The  portion  of  the 
tumour  in  the  other  lialf  of  the  section,  representing  about 
one  sixth  of  tlie  total,  was  prepared  for  microscopical 
examination. 

Microscopical  examination  and  report. — The  whole  of  the 
smaller  portion  of  the  tumour  has  been  cut  and  sections 
prepared  by  Dr.  Assinder,  our  pathologist  at  the  l^irming- 
ham  and  Midland  Eye  Hospital,  to  whom  I  am  indebted 
for  some  excellent  sections  which  have  been  photographed 
and  are  here  for  you  to  see. 

I  have  selected  a  typical  section  for  study. 

The  tumour  appears  to  be  a  mass  of  tissue  situated  in 
the  outer  part  of  the  retina  between  the  rod  and  cone 
layer  and  the  pigment  cells.  For  descriptive  purposes  it 
consists  of  two  parts,  a  dense  fibrous  portion  and  a  cellular 
portion.  'J'his  latter  is  situated  in  the  region  of  the 
normal  pigment  layer  and  invades  the  fibrous  portion. 
The  normal  retina  approaches  the  edge  of  the  mass  and 
covers  its  whole  surface.  It  appears  to  have  undergone 
little  structural  change  except  immediately  adjacent  to 
the  new  tissue,  where  it  contains  spaces  due  to  what  I 
take  to  be  cystic  degeneration.  The  rods  and  cones 
cannot  be  made  out.  The  edc^es  of  the  mass  are  well 
defined,  and  in  one  section  the  edge  was  frayed  and 
demonstrated  the  fine  fibres  of  the  fibrous  portion.  The 
fibrous  portion  is  made  up  of  dense  fine  fibres,  and 
contains  a  number  of  clefts  or  spaces  mostly  containing 
cells,  and  some  being  almost  completely  lined  by  cells. 
These  spaces  were  quite  small  at  the  edge  of  the  tumour, 
but  as  the  sections  proceeded  inwards  the  spaces  became 
larger  and  more  complicated,  varying  both  in  width  and 
direction.  Except  for  the  cells  they  contain  no  material 
that  has  stained.      The  cellular  portion  appears  to  be  the 
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pigmented  layer  of  the  retina  nuicli  thickened,  due  to 
proliferation,  and  these  cells  invade  the  growth  to  a 
considerable  extent  in  places,  reaching  the  spaces  wliich 
they  line  more  or  less  completely.  The  cells  vary  a  good 
deal  in  size  and  shape.  They  contain  round  and  oval 
nuclei  which  have  stained  well.  Some  cells  are  flattened, 
but  many  show  a  somewhat  square  or  polygonal  shape 
"with  a  fair  amount  of  protoplasm.  The  whole  of  the 
cellular  portion  contains  pigment,  for  the  most  part  in 
fine  granules,  but  here  and  there  are  large  clumps  of 
])igment.  In  the  midst  of  the  cells  are  fine  blood-vessels 
containing  red  blood  cells.  The  walls  of  tlie  vessels  are 
very  thin  and  made  up  of  the  cellular  elements.  They 
appear  to  be  rudimentary  blood-vessels.  The  retina  is 
detached  from  the  choroid,  but  this  is  an  artefact. 

I  have  carefully  studied  the  choroid  in  all  the  sections 
throuo'hout  its  entire  extent,  and  can  find  nothino-  abnormal 
in  its  structure.  It  is  thicker  beneath  the  growth  due  to 
larger  and  more  numerous  blood-vessels.  The  lamina 
vitrea  is  quite  defined  and  intact.  The  tumour  does  not 
appear  to  be  connected  with  the  choroid  in  any  way. 
The  sclerotic  coat  is  quite  normal. 

The  micro-photograph  reproduced  shows  half  the  section 
of  the  tumour  taken  well  into  the  growth.  It  shows  a 
large  Y-shaped  cleft  with  several  smaller  clefts.  At  the 
base  of  these  clefts  is  tissue  made  up  of  proliferated 
pigment  cells  and  some  clumps  of  pigment.  The  clefts 
are  situated  in  a  mass  of  fine  fibrous  tissue. 

Dr.  Assinder's  opinion  was  that  it  was  a  form  of 
malignant  growth  springing  from  the  retinal  pigment 
cells  rather  of  a  sarcomatous  nature,  though  growing  from 
what  is  morpliologically  an  epithelial  structure. 

I  find  it  difficult  to  explain  why  there  is  so  much 
fibrous  tissue.  The  cellular  part  seems  to  me  beyond 
d()ubt  to  be  derived  from  the  retinal  pigment  layer,  and 
some  oi  the  cells  certainly  look  carcinomatous.  Yet  il 
does  not  appear  to  me  to  be  a  melanoma,  but  of  a  growth 
more  like  an  endothelioma. 
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Aiiu)n<,''st  the  iiiombers  of  tliis  Society  are  some  of  tlio 
most  eminent  workers  in  ocular  pathohji^y,  and  I  shall  bo 
most  interested  to  hear  thcii*  o|)iiiiuns. 

Dr.  II  ILL  (iiMiirni  ilinii<rht  the  case  a  splendid  one, 
and  that  a  further  examination  should  be  ^'■iven  bv 
members  of  the  Society,  as  the  condition  was  such  a  rare 
one.  He  couf^ratulatod  the  author  on  Iiis  courai^e  in 
removing  the  eye.  When  a  gnjwth  was  in  the  macula, 
one  could  summon  courage  and  enucleate  it. 

(The  President,  with  the  consent  of  the  author,  nomi- 
nated ^Ir.  Parsons,  .Mr.  Treacher  Collins,  jind  Mi*.  Mavou 
as  a  Sub-committee  to  examine  and  i-eport  on  the  growth.) 

The  Committee  appointed  to  examine  the  specimens 
and  notes  of  the  case  shown  by  Mr.  Jieatson  Ifird  as 
"  Tumour  in  the  Ketina  "  reports  as  follows  : 

^' After  fully  examining  the  notes,  macroscopic  and  micro- 
scopic specimens,  we  find  that  tlie  new-formed  mass  is 
situated  in  the  macular  region,  between  the  retina  and  its 
pigment  epithelial  layer.  That  it  is  n;jt  a  new  growth,  but 
consists  of  fibrous  coagulumand  a  small  amount  of  blood- 
clot,  whicli  is  undergoing  a  process  of  organisation,  as 
shown  by  the  presence  in  it  of  new  blood-vessels.  These 
have  probably  been  derived  from  tlie  retinal  ves.sels,  and 
consist  of  thin-walled  channels  lined  by  endothelial  cells. 
There  has  also  been  an  extension  into  the  nuiss  of  ej)ithelial 
cells  derived  from  the  pigment  epithelium.  In  one  part 
of  it  we  find  several  slit-like  spaces,  the  shape  of  which 
suggests  that  they  contained  crystals  of  cholesterin, 
which  have  become  dissolved  out  in  the  ]n"eparation  of  the 
specimen. 

"  AVe  consider  that  the  case  belongs  to  the  type  which 
was  described  by  the  late  Mr.  George  Coats  as  'A  Form 
of  Retinal  Disease  with  Massive  Exudation.'  "* 

''  E.  Treacher  Collins, 
''J.  H.  Parsons. 
'^M.  S.  Mayou.^' 

*  E.L.O.H.  Reports,  vol.  xvii,  p.  440,  1908. 
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Postscript. — I  am  very  glad  a  Committee  was  appointed 
to  examine  the  specimens,  and  thank  them  for  their  report,, 
which  is  appended.  I  entirely  concur  with  all  the  report 
says,  and  now  feel  quite  sure  that  this  belongs  to  the 
group  of  cases  described  by  the  late  Mr.  George  Coats 
as  "  Massive  Exudation  in  the  Retina/^  I  should  like  to 
say  that  this  was  an  alternative  diagnosis  entered  by  me 
on  the  patient's  case  paper  before  the  eye  was  removed.. 
I  omitted  to  make  any  mention  of  this  above,  because  two 
pathologists  who  examined  the  microscopic  sections  were- 
of  opinion  that  it  was  a  new  growth  and  not  an  organised 
blood-clot.  The  disease  has  now  commenced  in  the 
patient's  other  eye,  as  shown  by  some  ha3morrhages  in. 
the  yellow  spot  region. 


8.  A  case  of  retinitis  irigmentosa  treated  hy  trephining. 
By  M.  S.  Mayou. 

At  a  meeting  of  this  Society  last  year  the  author 
showed  a  case  of  retinitis  pigmentosa  in  a  girl,  ast.  17 
years,  on  whom  the  author  had  performed  a  trephining 
operation  with  a  result  that  in  the  eye  in  which  the  tre- 
phining was  performed  there  was  a  great  increase  in  the 
field  and  loss  of  the  night  blindness.  This  was  maintained 
up  to  the  end  of  1915,  in  that  the  patient  when  she 
covered  her  unoperated  eye  could  move  about  freely  in 
the  dark.  Since  the  beginning  of  this  year  the  patient 
has  found  that  the  night  blindness  is  now  beginning  to 
return,  although  it  is  not  as  bad  as  in  the  unoperated  eye. 
At  the  present  time  the  chart  shows  that  the  left  field  is 
still  larger  than  the  right,  and  the  patient  still  volunteers 
that  she  sees  considei-ably  better  with  the  left  eye  than 
tlie  right,  and  is  still  desirous  to  have  the  latter  operated 
upon.  The  trephining  hole  is  completely  blocked  and  the 
wound  in  the  sclera  is  not  now  leaking.  As  the  author 
suggested,  the  result  obtained  by  the  operation  was  prpb- 
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ably  only  a  temporary  one,  althoug'li  this  is  not  entirely 
proved  by  this  case  since  the  trephining  hole  has  become 
shut  off.  lie  still  thinks  it  may  be  justifiable  in  certain 
cases.  In  the  aunt  of  the  patient,  who  Avas  also  operated 
upon  in  the  very  advanced  stages  of  the  disease,  there 
has  been  comparatively  slight  improvement  in  her  con- 
dition. 


9.  Report  of  committee  on  detachment  of  the  retina. 

The  President  reminded-  members  that  at  the  last 
Congress  a  discussion  was  held  on  Detachment  of  the 
Retina,  and  the  Society  appointed  a  Sub-committee,  con- 
sisting of  E.  T.  CollinSj  A.  Grooves,  M.  S.  Mayou,  L.  Paton, 
A.  Maitland  Ramsa}^,  and  John  B.  Story,  to  report  on  the 
condition.  He  would  now  ask  the  Committee  to  present 
their  report,  and  subsequently  an  opportunity  would  be 
given  to  members  to  ask  questions  on  it. 

Report  of  Committee  on  Cl^re  of  Retinal  Detachment. 

The  Committee  appointed  at  the  last  meeting  of  the 
Society  to  collect,  critically  examine,  and  collate  cases  of 
reported  cure  of  detachment  of  the  retina,  issued,  in 
May,  1915,  a  circular  letter  to  members  asking  for  notes 
of  unpublished  or  references  to  published  cases.  For 
this  purpose  we  adopted  an  arbitrary  definition,  and 
decided  to  consider  a  case  ^'  cured  ^^  when  the  retina  had 
gone  back  into  position  and  remained  there  for  six 
months  apart  from  any  question  of  restoration  of  function. 
To  some  of  the  Committee  this  period  seemed  too  short, 
and  we  think  it  must  certainly  be  regarded  as  the  irre- 
ducible minimum.  We  are  glad  to  be  able  to  report  that 
many  cases  with  which  we  deal  in  this  report  have  been 
kept  under  observation  for  a  very  much  longer  period 
after  cure  than  six  montlis.  We  have  been  fortunate,  in 
response  to  our  circular,  in  obtaining  records  of  twenty- 
one    (21)    unpublished    cases,  which    fulfil    the  conditions 
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l:ii(l  down  by  tlio  CoTiimittee.  Soino  otlior.s,  wliere  the 
results  may  liave  been  efjually  good,  we  have  been  unable 
to  use  })ocaMse  details  were  lackiii<]f  in  the  notes  which 
were  considered  essential  ])y  tlie  Couiniittee.  We  wish 
to  thank  all  those  inend)ers  who  liave  aided  us,  whether 
we  have  utilised  their  cases  or  not. 

We  have  not  attempted  to  make  an  exhaustive  review 
of  all  reported  cured  cases,  but  in  order  to  widen  the 
basis  of  the  report  we  have  utilised  the  records  found  in 
the  more  easily  accessible  English,  French,  (jlerman,  and 
American  literature  where  these  liave  fulfilled  our  condi- 
tions. Our  report  is  based  on  an  examination  of  85 
cases,  of  which  45  are  English  (21  hitherto  unpublislied), 
26  German,  10  French,  and  4  American).  It  is  hardly 
necessary  for  us  to  state  that  there  are  very  many  more 
cases  of  cure  reported  than  these  figures  would  imply, 
but  in  a  great  number  of  these  the  details  are  very 
scanty,  and  give  no  indication  of  the  duration  of  the 
cure,  nor  of  the  length  of  time  that  liad  elapsed  when 
the  report  was  made.  And  it  is  often  quite  obvious,  from 
subsequent  papers  by  authors  who  have  reported  cures,  that 
these  have  been  of  a  very  transitory  nature.  The  work 
of  some  authors  has  been  the  subject  of  much  criticism, 
and  so  much  doubt  lias  been  expressed  as  to  the  reliability 
of  the  statistics  given  that  the  Committee,  while  not 
offering  any  opinion  as  to  whether  this  suspicion  is 
justifiable  or  not,  have  decided  that  for  their  purposes  it 
would  be  better  not  to  use  these  records. 

We  think  it  only  just  to  our  own  country  to  state  that 
we  have  found  on  the  w^hole  the  English  cases  most  ade- 
quately and  judicially  reported,  and  that  as  regards  success 
from  the  patient's  standpoint,  i.  e.  visual  acuity,  English 
ophthalmic  surgeons  lead  by  a  very  long  way. 

Of  the  85  cases  under  review  the  cure  followed  some 
form  of  operation  in  44.  In  the  remaining  41  no  opera- 
tion was  done,  but  in  17  of  these  cure  is  said  to  have  been 
the  result  of  treatment.  In  24  the  reposition  of  the 
retina   took    place    spontaneously  in    the    absence  of    any 
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treatment,  or  after  treatment  had  been  tried  and  proved 
unsuccessful. 

Myopia  was  by  far  the  most  predominant  aetiological 
factor,  and  Avas  present  in  51  cases  ;  in  3  of  these  there 
Avas  a  definite  history  of  trauma  preceding  the  detachment. 
Simple  traumatism,  apart  from  myopia,  was  the  cause  of 
the  detachment  in  11  cases,  in  4  of  which  there  was  a 
perforating  wound  of  the  sclera.  In  this  connection  we 
shoukl  state  that  we  have  been  very  careful  in  trying  to 
exclude  cases  where  there  w^as  a  suspicion  of  choroidal 
detachment.  Six  of  the  cases  occurred  in  patients  with, 
albuminuria,  and  in  4  of  these  this  was  associated  with 
pregnancy.  In  1  case  the  detachment  occurred  during  a 
pregnancy  where  the  urine  was  normal.  In  2  cases  the 
detachment  followed  extraction  of  cataract  in  normal  eyes, 
and  in  the  remainins^  14  cases  the  tetioloo-ical  factor  was 
unknown  or  indefinite. 

Details  as  to  the  condition  of  the  vitreous  and  retina 
are  lacking  in  many  cases,  so  no  attempt  has  been  made 
to  give  statistics  on  these  points.  The  vitreous  was  fre- 
quently reported  to  be  quite  clear,  though  in  the  greater 
proportion  of  cases  some  haze  or  cobwebby  opacities  are 
described.  The  existence  of  definite  vitreous  bands  is 
mentioned  in  one  or  two  cases  only,  but  in  one  very  striking 
case  reported  by  E.  v.  Hippel  (Amer.  Jouru.  of  Oiith., 
xxxii,  no.  12,  p.  360)  the  detachment  was  undoubtedly 
due  to  the  contraction  of  a  shining  white  band  in  the 
vitreous  formed  along  the  line  of  a  gunshot  which  had 
perforated  the  globe  sixteen  years  previously,  and  the 
cure  resulted  from  division  of  this  band. 

In  the  majority  of  cases  where  any  information  is  given 
about  the  retinal  condition,  it  is  stated  that  no  tears  were 
seen,  but  there  are  three  cases  of  cure  recorded  wliQre 
definite  tears  had  been  present,  so  that  the  presence  of  a 
rupture  in  the  retina  does  not  negative  the  possibility  of 
cure. 

The  duration  of  the  detachment  from  the  probable  time 
of  onset  to  the  time  of    o})eration  or  to  the  time  of  cure 
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varies  from  one  day  up  to  three  and  a  half  years,  and  tlie 
best  results,  as  far  as  restoration  of  visual  function  is  con- 
cerned, seem  to  have  heen  obtained  when  rc*positi<jn  of  the 
retina  took  i^lacc  within  the  first  four  or  iive  months, 
thouLrh  in  one  case  {[  vision  was  obtained  witli  practically 
a  full  fudd  after  eighteen  months'  detachment. 

The  very  great  majority  of  the  cases  were  between 
20  and  40  years  of  age.  Among  tlie  44  operation  cases 
only  3  were  under  20  and  7  over  40,  the  oldest  being 
78.  Of  the  41  non-operative  cases  15  were  over  40,  the 
oldest  being  63,  and  3  under  20,  the  youngest  being  a  case 
of  traumatic  detachment,  a^t.  9  years. 

Nature   of  Operations. 

Some  form  of  scleral  puncture  was  the  operation 
adopted  in  the  great  majority — 36  out  of  44  operation 
cases.  In  15  this  was  simple  scleral  jiuncture  with  a 
Graefe  knife,  in  10  with  galvano-cautery.  In  9  the  sub- 
retinal  fluid  was  aspirated,  and  subsequently  eitlier  it  or 
normal  saline  was  injected  into  the  vitreous.  The  results 
in  these  latter  9  cases,  as  far  as  any  restoration  of  visual 
function  is  concerned,  do  not  com])are  favourablv  witli 
those  in  which  this  procedure  was  not  employed.  In 
1  case  vision  of  ^  was  obtained  and  in  2  cases  -^^  ;  in 
the  remainder  -iu'(v  counting  fingers  or  hand  movements 
are  all  tliat  can  be  recorded.  In  the  15  cases  of  simple 
scleral  puncture  9  had  vision  of  yg-  or  better,  including 
one  ^,  one  y,  and  one  y,  and  the  remaining  6  had  -y-^- 
(2  cases),  -^^J  (2  cases),  -^^J,  and  -^^J  respectively.  J^ight 
of  the  10  cases  of  galvano-puncture  also  had  -^'^  or  better 
(one  ^,  one  y,  and  two  §).  The  ninth  liad  2-4,  and  in  the 
tenth  the  visual  result  is  not  stated.  A  free  sclerectomv 
was  done  in  4  cases,  with  a  Kronlein  in  1,  after  Wolfe's 
method  in  1,  and  by  llolth's  method  in  2.  The  visual 
results  in  these  4  cases  were  finger  counting  and  -^^r,  -^^^ 
and  -^Q. 

The  reposition    followed  an  iridectomy  in  tliree   cases. 
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AVe  need  hardly  say  that  these  were  done  in  the  period 
Avhen  iridectomy  was  regarded  as  the  panacea  for  most 
intra-ocnlar  diseases.  In  one  case,  after  cataract  extrac- 
tion with  preliminary  iridectomy,  the  retina,  which  was 
known  to  have  been  detached  before  the  cataract  formed, 
was  found  to  be  in  position.  It  must,  however,  be  stated 
that  in  this  case  the  projection  tested  before  operation  was 
good.  Visual  acuity  of  -j^^2"  ^^^  6%  I'^sulted  in  two  of 
these  iridectomy  cases.  The  cataract  case  liad  g^,  and 
in  the  third  iridectomy  case  no  details  are  given. 

Electrolysis  was  the  means  used  to  obtain  cure  in  one 
case,  and  in  the  last  case  division  of  a  vitreous  band 
resulted  in  reposition  of  the  retina.  The  vision  obtained 
in  that  case  was  -^^. 

In  many  of  the  cases  the  reposition  of  the  retina  was 
not  only  accompanied  by  marked  improvement  in  central 
vision,  but  also  by  marked  restoration  of  peripheral  func- 
tion as  shown  by  the  fields.  But  of  a  few  cases  the 
reverse  is  true,  that  reposition  of  the  retina  resulted  in  no 
improvement  either  in  central  or  peripheral  function. 

Twenty-six  of  these  operation  cases  were  in  myopes,  6 
in  traumatic  detachments,  2  in  detachments  following 
cataract  extraction,  and  the  remaining  10  in  cases  of 
unknown  aetiology.  None  of  the  albuminuric  cases  were 
operated  on. 

The  reports  of  the  24  cases  of  spontaneous  cure  are 
such  as  do  not  give  scope  for  much  detailed  examination. 

The  circumstances  under  which  cure  is  reported  to  have 
taken  place  are  various.  In  some  cases  it  has  been 
discovered  almost  by  accident  that  a  previously  detached 
retina  has  gone  back  into  position.  In  one  case  it 
went  back  during  a  golfing  holiday.  In  another  case 
the  cure  was  ascribed  to  a  blow  from  a  tree,  and  in 
Mr.  Maxwell's  case  cure  took  place  during  an  attack  of 
acute  mania.  In  one  case  reposition  took  place  after  the 
detachment  had  been  present  three  and  a  half  years,  and 
in  another  two  years.  In  15  of  the  cases  visual  acuity  of 
yg-  or  better  was  obtained,  and  in  5  full  vision  of  |  or   |. 
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Tn  7  tlic  vision  was  k'ss  than  ,'^,  (jr  was  (IcHilitfiil,  i.  e. 
probal^ly  poor.  In  tlic  cases  wliero  the  fiekis  are  given, 
these  usually  show  iniprovenicnt  when  thct  visual  acuity 
shows  inipruveinent. 

Several  authors  draw  attonlion  to  the  pignientary 
disturbance  seen  in  the  retina  over  tlie  area  previously 
detached.  Tlie  ])ig'nient  is  usually  distributed  in  bhjts  or 
splashes,  and  is  probably  mostly  retinal,  as  there  is  not 
niucli  evidence  of  choroidal  disturbance.  In  a  few  cases- 
attention  is  called  to  the  ]n*esence  of  a  definite  white  line, 
sometimes  with  a  beaded  appearance  and  outlined  by 
pigment,  which  seems  to  have  marked  tlie  limit  of  the 
detached  area. 

Amongst  these  cases  of  spontaneous  cure  were  13 
myopes,  5  cases  of  traumatism,  3  of  pregnancy  with  albu- 
minuria, and  3  of  unknown  causation.  Twelve  of  them 
were  over  40  years  of  age,  and  3  were  under  20.  In 
this  particular  group  only  a  minority,  though  a  large  one, 
was  between  20  and  40. 

In  17  cases  the  cure  has  been  ascribed  to  some  form  of 
treatment.  In  all  these  rest  in  bed  for  a  more  or  less 
prolonged  period  has  been  one  of  the  measures  prescribed. 
This  has  been  accompanied  by 'subconjunctival  injections 
of  saline  in  2  cases,  by  continuous  pressure  bandage  in 
3  cases,  or  by  injections  of  pilocarpine  or  hot-air  baths. 
In  some  cases  mercury  and  potassium  iodide  have  been 
prescribed.  Twelve  of  these  17  cases  occurred  in  myopes, 
and  4  of  them  were  cases  of  albuminuria  (2  with  jVreg- 
nancy).      The  remaining  case  was  of  unknown  aetiology. 

Visual  acuity  of  /^  or  better  \vas  obtained  in  !♦  of 
these  17  cases,  and  in  3  of  these  the  vision  regained 
was  ^.  Five  of  the  17  were  over  40  years  of  age,  the 
oldest  being  50  ;  all  the  others  were  between  20  and  40. 
Obviously  the  complete  rest  in  the  recumbent  position 
was  the  most  important  factor  in  the  cure  of  these  cases 
so  far  as  anything  can  be  said  to  have  played  a  ])art 
other  than  the  vis  viedicatrix  naturae,  and  it  is  of  interest 
to  note  that  in  the  majority  of  these  cases  the  detachment 
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liacl  only  lasted  a  short  time,  measurable  in  days  or  weeks. 
In  onlv  3  of  tliem  had  it  lasted  as  much  as  six  months. 


Conclusions. 

AVe  have  so  far  endeavoured  briefly  to  summarise  the 
facts  on  which  the  Committee  have  based  the  following 
conclusions  : 

(a)    Treatment  hy  Operation. 

(1)  Operative  treatment  has  proved  successful  in  cases 
of  retinal  detachment  associated  with  myopia,  traumatism, 
cataract  extraction,  and  in  those  which,  for  lack  of  a 
better  name,  we  may  call  idiopathic. 

(2)  Cure  has  followed  operation  after  the  detachment 
has  lasted  two  years. 

(3)  Cure  has  occurred  in  patients  as  young  as  15  and 
as  old  as  78,  but  the  majority  of  operative  cures  were  in 
patients  between  20  and  40. 

(4)  Operation  has  proved  successful  despite  the  presence 
of  vitreous  degeneration  shown  by  vitreous  opacities  or 
haze. 

(5)  Successful  reposition  has  followed  operation  in  one 
or  two  cases  where  the  detachment  has  been  described  as 
complete,  but  in  none  of  the  successful  operation  cases  is 
there  any  note  of  the  presence  of  retinal  ruptures  or 
holes. 

(6)  The  operation  which  lias  proved  most  beneficial  is 
some  form  of  scleral  puncture  either  with  Gri^fe  knife 
or  cautery.  Comparative  examination  of  the  cases  shows 
that  the  addition  of  intra-vitreous  injections  has  not 
increased  the  benefits  derived  as  far  as  visual  acuity  is 
concerned. 

(7)  Full  restoration  of  function,  both  central  and 
peri])heral,  may  be  restored  as  the  result  of  operation. 
In  the  majority  of  cases  useful  vision,  y^-  or  better,  has 
been  gained.      On  the  other   hand,  complete   reposition  of 
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the   retina  may  take  place  witli  very   slight,  or    even    no 
restoration  of  function. 

(b)    Sj^ontaneons  Cures. 

(1)  Spontaneous  cures  have  occurred  in  cases  of 
myopia,  traumatism,  jilbuniinuria  of  ])regnancy,  and  in 
idiopathic  cases. 

(2)  It  has  resulted  after  the  detachment  lins  lasted 
three  and  a  half  years. 

(3)  It  has  occurred  in  a  case  xt.  9  years,  and  one  aet. 
63  years.  Half  the  cases  of  spontaneous  cure  in  this 
series  were  over  40. 

(4)  The  statements  4,  5,  and  7  made  about  operation 
cases  apply  also  to  spontaneous  cures,  with  this  exception — 
that  cases  of  spontaneous  cure  are  recorded  where  tears 
in  the  retina  have  been  noted. 

(c)   Non-operative   Treatment. 

(J)  The  Committee  find  some  difficulty  in  arriving  at 
definite  conclusions  as  to  the  part  played  by  non-operative 
treatment  in  the  cure  of  detachment.  The  two  means 
which  seemed  to  have  proved  most  efficacious  are  rest  in 
'bed  and  the  use  of   pressure  bandages. 

(2)  Cases  of  detachment  in  association  with  albuminuria 
have  recovered  in  which  the  only  treatment  employed  was 
rest  in  bed. 

E.  T.  Collins.  L.  Paton. 

A.  Grkeves.  a.  Maitland  Kamsay. 

M.  S.  Mayou.  John  B.  Story. 


Sir  George  Berry  said  he  thousfht  the  results  of  this 
most  interesting  collective  investigation  would  be  gratify- 
ing: to  most  members  of  the  Societv,  and  he  could  not 
leave  the  room  without,  with  the  President's  permission, 
offering  the  Society^s  hearty  thanks  to  the  members  of 
this    Committee    for    the   most   important  and  interesting 
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"Nvork  wliicli  they  had  so  ably  conducted.  He  proposed  a 
resolution  to  that  effect. 

Mr.  Cross  seconded  tlie  vote  of  thanks  with  great 
pleasure.  He  thanked  the  members  of  the  Committee  not 
only  for  the  actual  work  they  had  done  in  bringing  for- 
ward that  most  valuable  report,  but  also  for  the  enormous 
amount  of  work  they  had  gone  through  in  order  to  eliminate 
what,  in  their  opinion,  had  not  been  sufhciently  accurate 
to  publish.  The  work  they  have  done  Avas  of  the  most 
valuable  character  to  all  who  were  practising  ophthal- 
mology. 

Mr.  BiCKERTON  (Liverpool)  said  that  at  the  present 
moment  he  had  a  case  of  cured  detachment  of  the  retina, 
and  although  a  private  patient,  he  wished  to  say  that  that 
patient  would  be  very  pleased  to  see  any  member,  or  series 
of  members,  who  felt  that  they  would  like  to  examine  him. 
He  lived  in  North  Lancashire.  The  case  was  a  remark- 
able one,  and  as  such  were  rare,  he  would  like  to  speak 
briefly  about  it.  He  was  a  virile  man  of  60  to  65  years 
of  age,  a  master  of  harriers,  and  the  head  of  a  very  large 
concern.  Some  years  ago,  when  jumping  through  a  hedge, 
he  struck  his  left  eye  against  a  bough,  and,  as  a  result,  got 
detachment  of  the  retina.  Mr.  Bickerton  saw  the  patient 
next  day,  and  did  a  scleral  puncture.  Reattachment  was 
rapid,  and  all  went  well  except  that  it  was  the  first  case 
in  which  he  had  seen  choroidal  haemorrhage  take  place. 
Three  weeks  afterwards  the  patient  jumped  up  one  night 
in  a  great  fright,  as  he  thought  the  house  was  on  fire  ;  a 
nurse  had  had  a  blazing  fire,  and  in  the  middle  of  the  night 
she  threw  some  water  into  the  middle  of  it.  When  seen 
next  morning  he  had  detachment,  but  it  was  opposite  to 
the  original  detachment.  Eventually  the  eye  became  almost 
blind,  and  the  insurance  company  paid  him  full  compen- 
sation. He  still  went  on  with  his  active  life,  and  this 
spring  he  lifted  a  large  portmanteau  from  a  railway  rack, 
and  felt  a  strain  ;  he  had  been  warned  against  strains  or 
rapid  and  sudden  movements.  He  got  a  porter  to  take 
the  portmanteau  to  his  house,  and  he  himself  went  to  his 
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office,  and    in    ii  short   tiiiic    lie  noticed   soniethinp^  wrong 
with   his   eye,  and  at   luncheon  there  was  evidently  sonie- 
thinf]^  very  wronir,  and  he  was  alarmed.      He  sent  for  liis 
doctor,  but  before  that  <irentleinan   arrived  he  became  still 
more   alarmed,    and   walked   to  tlie   doctor's   house.      The 
doctor,    a  very  jible    man,    examined    the    eye,    and    found 
tliere    was  a  slig-ht   detachment.       He  came  to   I  Liverpool 
next   day,  and    went  into  a    nursing   liome.       He    had   3- 
and  J.  1,  sliglitly  myo])ic.      He  lay  on  his  back  for  two  or 
three  weeks.      One  day  when  his  doctor  came  to  see  him, 
he,  the   speaker,  took  the  perimetric  drawing,  and   found 
there   had   been   a   big  jump  in   the  detachment,  though 
vision  was  still  y  and  J.  1.   'J'he  patient  decided  in  favour  of 
operation  at  once,  and  Mr.  Bickerton  did  the  operation  the 
same  afternoon  by  scleral  puncture,  the  method  he  always 
adopted,  passing  the  knife  right  through  the  retina,  which 
he   regarded  as  most  important,  and  giving  it  half  a  turn 
on  withdrawing  it.      All  went  well.      At  six  o'clock  next 
morning  he  was  called  up,  because  the  patient  had  great 
pain,  and   the   eye   was   intensely  red ;  he  was  blind,  and 
he    had     great    chemosis.        He    got    Prof.    Shares,    the 
bacteriologist  of    the   University,  to  come,   and  he  asked 
Mr.  Hugh  Jones  to  see  the  patient.      The  blindness  might 
have  been   due   to   complete  detachment  of  the  retina,  to 
lymph,  or  to  blood,  they  could  not  tell.    The  patient  asked 
him  whether  he  had  a  chance,  and  the  reply  he  gave  him 
was  that  he  had  about   a  million  to   one  chance,  and  he 
said,  "  If  I  have   to  lie  on  my  back  for  six  months  I  will 
do  it,  if  it  will  be  of  any  use.''      He  lay  on  his   back,  and 
was  seen  by  Mr.  Hugh  Jones  and  Prof.  Shares  during  the 
the  time  he  was   slowly  improving,  and  later  on  Mr.  Gray 
Clegg  saw  him  when  he  was  recovering.      The  patient  lay 
in   the   recumbent  posture  six  months.      His  statement  as 
to    the   return    of    vision    was    remarkable.      He   was   not 
believed  when   he   said  he  could  see  animals  and  all  sorts 
of  extraordinarv  thins^s.      However,  he  was   now  comfort- 
ablv  back  in  his  own  house,  with  a  complete  reattachment 
of  the  retina.      The   scar  in  the   retina,  as  in  all  the  cases 
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of  cure  he  liad  seen,  "was  obvious.  He  showed  a  scar  like 
a  very  faint  cobweb,  and  there  was  a  remarkable  pigmen- 
tation over  the  whole  retina.  He,  the  speaker,  had  treated 
a  large  number  of  detached  retinae,  of  which  four  were 
cures.  He  apologised  to  the  Secretary  of  the  Committee 
for  not  writing  particulars  of  them.  Three  of  them  were 
in  women,  and  two  in  the  same  case.  Two  of  the  cases 
were  still  alive,  he  did  not  feel  quite  certain  about  the 
third. 

Mr.  Gray  Clegg  said  he  hoped  to  be  able  to  report  a 
case  with  double  scleral  puncture  in  which  there  was 
much  separation.  He  did  the  scleral  puncture  with  a 
cautery  down  and  out  well  back.  He  repeated  it  on  the 
upper  and  outer  quadrant,  and  the  whole  retina  returned 
to  its  normal  position.  Two  months  after  he  again  saw 
the  case  at  the  hospital,  and  the  reattachment  had  still 
persisted. 

Mr.  Foster  Moore  said  that  detachment  of  the  retina 
was  by  no  means  rare  in  albuminuric  retinitis.  He  had 
seen  thirteen  cases  during  the  last  two  and  a  half  years. 
He  believed  that  if  the  patient  survived  reattachment 
always  occurred. 

Mr.  E.  Treacher  Collins,  in  acknowledging  the  vote, 
said  the  investigation  had  been  a  very  interesting  one, 
and  the  members  of  the  Committee  felt  much  indebted 
for  the  vote  of  thanks  accorded  them.  His  colleagues 
had  worked  harder  on  the  Committee  than  he  had.  They 
had  been  very  critical,  but  none  of  the  criticism  had  been 
captious. 

APPENDIX. 

I.  Cases   in  which   ihe   Cure   seems   to   have   been   Pro- 
duced BY  SOME  Form  of  Treatment. 

A.    Cases    in    ivhirli   the   Cure  seems   to   have    been   due   to 

Operative  Treatment. 

MyojjLc  Cases. 

Case     1     (reported    hi/    I).    J.     Wood). — Mrs.    K — ,   a)t. 
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40  years.    Seen  first  April  14th,  1909.     A  rather  delicate 
woman,  motlier  of   several  eliihlren  ;    no   g-eneral    disease. 


Myopic  as  long  as  she  remembers,  but  fair  vision.  Xo 
injury.  Left  eye  affected  May  ;  right  failed  December, 
1908.  Left  shows  a  large  detachment  below  with  a  hole  like 
an  inverted  Y,  a  well-marked  fibrous-looking  band  visible 
near  this.      Vision  g^,  fingers  at  two  metres.      T.  soft,  not 
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—  1,  liowever.  Eig'lit  a  large  double  balloon  below,  no 
holes  or  bands  visible.  Vision  g-Q.  Yitreons  in  each  eye 
contains  opacities,  scattered,  not  dust 

On  May  10th*  the  subretinal  fluid  was  aspirated  by 
syringe,  and  injected  into  the  vitreous  with  some  normal 
saline.      Pain  followed  in  rig-ht,  but  no  sepsis. 

May  22nd. — Right  showed  no  detachment,  left  better, 
detachment  still  below.  Two  extra  ocular  injections  of 
dionin  and  mercuric  cyanide  failed  to  improve  left. 
Eight  field  found  full  on  August  17th,  —  12  sph.  c.  —  5 
cyl.  T.  2^,  left  eye  not  improved  (fingers  at  2  m.). 

Seen  again  on  July  29th,  1912.  Both  eyes  getting 
cataract,  mainly  on  posterior  capsule.  Eight  eye  still 
gets  ^.  Fundus  seems  normal,  except  a  scar  visible  low 
down.  One  large  floater  and  many  small.  Left  shows 
upper  part  of  retina  still  undetached.  With  glasses 
pulled  well  down  patient  has  been  able  to  read  a  little  in 
a  good  light. 

Xot  seen  since^  but  patient  lives  now  in  the  neighbour- 
hood, and  would  probably  have  reported  further  failure. 

Case  2  {reported  hy  II.  Grimsdale). — Miss  E.  M — , 
set.  29  years.  Seen  first  July  27th,  1907.  Myope  for 
many  years.  Eecent  failure.  Lines  crooked  with  right 
eye.  Large  transparent  detachment  lower  half  of  left 
eye.  In  right  eye  changes  at  macula.  E.Y.  —  13'0,  2^ 
partly. 

In  view  of  the  change  in  the  right  macula,  it  was 
determined  to  try  rest  and  to  endeavour  to  improve  the  left 
eye. 

Admitted  S.G.H.  Tapping,  rest  and  saline  injections 
to  left.  Eetina  became  reattached ;  some  choroidal 
atrophy  seen  below.  In  1908  L.V.  -  4*5  sph.  -  2-0  cyl. 
30  do.  ^^Q.  Eetina  still  in  place  ;  reads  about  2*6  Sn.  at 
6  ill.  The  right  eye  is  still  useful.  L.,  Y.F.  a  large 
defect  in  upper  field. 

Seen  within  a  few  weeks. 

Eeferences  to  cases  already  published  are  as  follows  : 
*  Up  to  this  I'ost  on  l)ack,  eyes  covered. 
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McMtli.en,  W.  II. — Trans.  ()2)fith.  Sor.,  mA.  xxvii, 
}).  124. 

Little,  T). —  I  hid., 

PaTON,    L. Ihid.,   vol.   XXXV,  p.   ^H. 

Collins,  K.  'j\ — Tldd.,  vol.  xxxv,  p.  S6. 
Walkeu',  C. — Ihid.,  vol.  XXV,  p.   107. 
l^iKCH  lliRSCHFKLi). — Arcli.f.  Oplitli.,  v(j1.  Ixxxii,  ]).  241. 
Elschnig. — Klin.    Monats.  f.    A^ujtnth.,    vol.    1,    No.     1, 
p.  601  ;   also  Arcli.  f.  Aiujeiih.,  vol.  Ixxvii,  ])p.  60,  252. 
Fehn.— C.///r2>.  .4.,  1902,  p.  2:35. 
CoppEZ. — Soc.franr.  (VOjdif.,  1887. 
Dor.— Ihid.,  1907,  p.  345. 
Terson. — Ihid.,  1895. 
BoucHEKON. — Arch.  d'Opht.,  1893,  p.  93. 
Lange. — Klin.  Monats.  f.  Augenh.,  1903,  vol.  ii,  p.  528. 
HoLTH.— ^.  d.  Heidelberg  Gesell,  1913,  p.  179. 
Fehn. — Arch.  f.  OphtJi.,  Ixxxv,  vol.  ii,  }).  330. 

3Iyopic  Cases,  icitJi  Traumatism. 

References  to  publislied  cases  : 

Birch  Hiuschfeld. — Arch.  f.  Ophth.,  vol.  Ixxxii,  p.  241. 

Elschnig. — Klin.  Monats.  f.  Augenh. j  vol.  1,  Xo.  1, 
p.  601. 

Emanuel. — Arch.f.  Ophth.,  vol.  xxii,  Xo.  4,  p.  233. 

Tranmatlc  Cases. 

References  to  published  cases  : 

Paton,  L. — 'Trans.  Opiith.  Soc,  vol.  xxviii,  p.  152 ; 
vol.  xxxv,  p.  88. 

Drausart. — Soc.  franc.  d'Opht.,  1885. 

CopPEz.— 76iW.,  1887. 

Ellis,  E.  K.— .4?t//.  of  Ophth.,  vol.  xxxviii,  p.  268. 

Hippel,  E.  von. — Amer.  Jonrn.  of  Ophth.,  vol.  xxxii, 
p.  360;  Klin.  Monats.  f.  Augenh.,  \o\.  Iv,  p.  146. 

Cases  of  Unknoivn  Origin. 

Case  3  (reported  hy  P.  J.  Wood). — H.  H — ,  «t.  38 
years.  Seen  first  April  15th,  1907.  A  healthy  man,  so 
far   as  I  know.      Had   hitherto   seen   well,   nearly  emme- 
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tropic^  ilo  injury.  Right  failing  for  five  months  ;  has  got 
a  little  worse  since  first  accidental  discovery  of  failure. 
Right  used  to  be  the  best  eye.  Left  Y.  "I,  no  other  note. 
Right  shows  a  large  detachment  below,  shading  off  into 
ripple  marking  which  seems  to  go  well  above  Y.S. 
V.  =^  ^^-Q.      No  holes.      No  vitreous  bands. 

After  two  weeks'  rest  paracentesis  of  sclera  below ; 
clear  fluid  escaped  readily,  but  was  followed  by  free 
haemorrhage  which  flowed  under  conjunctiva  and  looked 
very  alarming. 

April  27th,  1907. — Media  seem  clear  ;  some  detach- 
ment still  present ;  counts  fingers  across  room. 

May  5th.  —  ^.-y  ;  no  detachment  visible;  in  statu  quo  a 
year  later. 

Returned  June  19th,  1911,  for  detachment  in  left  eye, 
which  had  been  treated  elsewhere.  Paracentesis  and 
rest  did  no  good  for  this  eye.  When  he  left  vision 
was  ^,  and  the  detached  retina  was  still  transparent. 

Right  eye  shows  no  detachment,  but  there  is  a  big  scar 
visible  below.  Vitreous  nearly  clear ;  T.  soft  normal. 
End  of  July,  1911. 

Case  4  (reported  hy  H.  Grimsdale). — G.  H — .  In  1906 
detachment  of  left  retina.  In  1908  sudden  appearance  of 
opacities  in  right  vitreous.  Admitted  and  given  saline. 
Vitreous  cleared.  In  1909,  after  sudden  exertion,  the- 
retina  became  detached.  (He  had  been  seen  within  a  few 
weeks  at  the  hospital  with  no  detachment.)  Admitted 
S.G.H.;  galvano-cautery  puncture,  saline  injections,  etc. 
Retina  went  into  place. 

Can  read  large  print  about  1*8  Sn.  still.    No  note  of  V.F. 

Julv,  1915. — No  detachment  seen. 

Case  5  (reported  hy  Richard  R.  Cruise). — K.  C — ,  ret. 
24  vears,  July,  1904,  engraver,  complains  of  black  specks 
in  R. 

Vision:  R.  {\y  c.  +  0-75  C.  |  =  f.  L.  ^^  c  +  D.cyl.  | 
=   ]!,  vitreous  opacities  (a  few)  in  R. 

From  1904-1909. — Black  specks,  but  nothing  seen  in 
fundus. 
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February,  1901>.— W  with  ^-lasses.      K.  -^^s.    L.  *}. 

Febriuiry,  liMO. — Xoticcd  ]>liir  in  I{,  f'c.i-  a  feu  days. 
General  condition  <^ood.  No  history  of  injury.  Kxten- 
sive  detaclinient  of  retina  in  lower  and  outer  (quadrant  nf 
I(.  The  detacdnnent  was  translucent  and  Hnppy;  no  hole 
to  be  seen.      Some  vitreous   opacities,  no   lihjod  or  fibrous 


90 -= 


105 


Case  5.— K.  C— .     February  19th,  1910. 


bands.  '^I'ension  slightly  lower  than  R.  Vision,  with 
glass,  g-^r.      Field  of  vision,  see  Chart  I. 

March  3rd. — Operation.  Sclera  freely  cauterised  and 
punctured  as  far  back  as  j)ossible  between  the  rectus 
externus  and  rectus  inferior.      Subretinal  fluid  evacuated. 

March  23rd. — X.  =  -^^^^,  still  detachment. 

April  27th. — Operation  repeated  in  fresh  pla?e  close  to 
former  one.      Patient  ke]>t  in  bed  six  weeks. 


368  DISEASES   OF  THE   OPTIC  NEKVE  AND   EETINA. 


June  2nd.- 


+  0-5  Cyl.  ax.  130' 
Still  slight  detaclinient  ;  scars  of  cautery  well  seen. 

September  24th, — Y.R.  ex  =  -|.  Retina  focussed 
with  a  higher  plus  lens^  but  quite  firm  and  adherent  to 
sclera  by  scar  tissue. 


Case  5.— K.  C— .     June  7th,  1915. 


June  11th,  1913.— V.R.  =  -i%.  Vessel  seen  below 
scars  in  retina  with  a   +   6  D.  lens  in  ophthalmoscope. 

June  16th,  1914.— V.R.  ex  -/g.      Fundus  statu. 

June  7th,  1915.— V.  ex  =  -^\^.  Fundus  statu.  F.V. 
attached,  II. 

This  case  has  regained  vision  from  ^q  to  -^-g-  after  the 
second  operation,  and  has  retained  it  with  a  fairly  full 
field  for  five  years. 
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The  scars  of  rlu'  punctures  are  clearly  seen,  and  the 
retina  appears  to  l)e  jidlicrent  to  a  ni;iss  of  cicatricial 
inflammatory  tissue  which  projects  into  the  vitreous  t<j  a 
level  which  can  be  seen  best  with  a  +  0  1).  lens. 

Case  6  [reported  hij  RicJirtrd  R.  Cruise). —  F.  () — ,  let. 
49  years. 

November  11th,   1910. — Patient  complains  of  defective 

Fm.  23. 
R  I  C  H  '• 


Case  G.— F.  0—.     July  12th,  1915. 


vision  in  R.  noticed  about  three  weeks.  E.V.  =  -3-^..  No 
history  of  injury  beyond  possible  jarring  of  right  cheek 
^luring  grouse  shooting.  General  liealth  good,  urine 
normal.  Refraction  normal,  l^arger  translucent  detach- 
ment of  the  retina  in  lower  and  outer  quadrant  ;  no  hole 
observed  ;  vitreous  has  a  few  opacities,  but  good  view  of 
fundus  and  nothing  abnormal  observed  except  the  detach- 
ment. 

VOL.  xxxvi.  24 
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Xovember  IStli. — R.V.  =  hand  movements.  Chart  of 
F.V.  lost, 

Xovember  30tli. — Operation.  The  sclera  was  laid  bare 
and  punctured  with  the  galvano-cautery  in  two  places. 
(1)  Just  below  the  right  ext.  rectus.  (2)  Just  external  to 
right  inf.  rectus.      Patient  remained  in  bed  three  weeks. 

January  9tli^  1911. — Detachment  disappeared.  R.Y. 
=  2^.  Scars  in  retina  plainly  observed,  vitreous  rather 
cloudy. 

May  2nd.— V.E.  c  +  O'To  cyl.  ax.  45°=  -^^  pt. 

Julv  24th. — Followino-  on  visit  to  Harroo'ate,  extensive 
haemorrhage  into  vitreous,  which  appears  to  have  come 
from  new  vessels  which  have  formed  in  the  scar  tissue  of 
the  area  cauterised.      Y.  =  hand  movements. 

August  15th.  —  Haemorrhage  clearing-  and  vessel 
distinctly  seen  from  which  hajmorrhage  came,  situated  just 
below  mass  of  exudate  and  scar  tissue  in  the  retina. 

June  2nd,  1913. — Retina  firmly  adherent  all  over 
fundus,  scars  well  seen,  vitreous  practically  clear.  Curious 
white  areas  with  glistening  specks  like  fatty  changes  can 
be  seen  in  lower  fundus,  well  away  from  area  of  puncture. 
Y.  c  +   1  c  >  =  ^%. 

July  12th,  1915.— Y.  c  +  1  sph.  +  1  c  >  =  i%.  Faint 
posterior  polar  opacities  in  right  lens.  Retina  firmly 
adherent.      F.Y.  attached. 

Case  7  [reported  hy  L.  Patun). — E.  B — ,  ^t.  23  years, 
male,  footman.      Detachment  of  retina,  R.E.,  L.E. 

August  15th,  1910. — Condition  on  admission. — Right 
eye :  Large  detachment  which  involves  whole  of  lower 
half  of  retina.  The  first  fold  comes  up  to  the  lower 
margin  of  the  disc  and  turns  up  and  out  above  macula. 
No  tear  seen.  General  retina  ennnetropic.  Detachment, 
+  8  D.  to  +10  D.  Field  lost  above.  Yision  <  ^q. 
Emmetropic. 

History  of  condition. — Two  months  ago  he  first  noticed 
mistiness  in  tlie  right  eye,  wliich  g(jt  worse  up  to  a  certain 
point. 

August  lOlli. — Field  taken  (see  p.  371). 
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Case  7.— E.  B— .     Aujjust  16th,  1910.     10  nun.  white,  good  light. 

Fig.  25. 

00 


Case  7.— E.  B— .     October  27th,  lUlO.     20  nun.  white. 
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August  IStli. — Scleral  puncture. 

October  27th. — Readniittted.  Field  taken  (see  p. 
371).  Since  leaving  hospital  the  centre  of  the  field  of 
vision  has  been  clearer,  and  there  is  increase  in  the  field 
above. 

October  28th. — Operation,  Mr.  Paton.  Scleral  punc- 
ture. 


— 0-^ 


Case  7.— E.  B— .     December  14th,  1910.     20  mm.  white. 


November  5th. — Stitches  removed.  Eye  doing  very- 
well. 

November  15th. — Hot-air  baths  and  pilocarpine  ordered. 

November  16th. — Hot-air  bath. 

November  18th. —  j\  gr.  pilocarpine  nitrate.  Very 
great  response 

November   21st. — Pilocarpine  repeated. 

November  24tli. — l^aticnt  is  now  having  })ilocarpine 
three  times  a  week.      \'isiun  is  now  ^'^  in  U.K. 
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December  14tli. — Vision   in    JMl.   =    .^'*.  ainl  cannot  be 

l+l--)   I). 

improved  by  glasses,      llefraction  K.E. +  2  D. 

]'isii((l  ilrJ<J. — 'I'akcn  to-day  (see  p.  872)  and  is  greatly 
improved.  Jn  tlie  u])]iL'r  ])art  the  field  extends  up  to  37 
as  compared  with  7  wlu-u  lie  catne  in. 

Fundus. — A  large  white  area  (filirous  tissue)  is  seen  on 
the  temporal  side,  and  another  large  one  about  three  disc 
breadths  below  the  disc.  There  are  opacities  in  the 
vitreous. 

December  15th. — Patient  discharg-ed  to  fjfo  to  a  conva- 
lescent  home  for  three  weeks.  Last  seen  October,  1913. 
Condition  as  above,  Init  vision  =  -^^. 

References  to  published  cases  : 

Birch  Hikschfield. — Arcli.f.  Ophth.,  vol.  Ixxxii,  p.  241. 

Emanuel. — Ibid.,  vol.  xxii.  No.  4,  p.  233. 

Pakinaui). — La  Clinique  OpJd.,  1896,  p.  22  (reported 
again  in  19U6  by  Chaillons  and  Palack). 

Ellis,  E.  K. — AvcIl.  of  Opldh.,  vol.  xxxviii,  p.  268. 

HoLTH. — B.  d.  Htidelherg  GeselL,  1913,  p.  179  ;  and 
Zeitbchr.  f.  Aitgenh.,  vol.  xxx,  p.  59. 

Poi<t  Extraction  Cases. 

Case  8  (rep)orted  by  IT.  11".  Sinclair). — Mr.  S — ,  a?t. 
40  years,  first  seen  in  1899.  Both  eyes  had  been  operated 
on  in  cliildhood  for  lamellar  cataract,  by  the  elder  Critchett. 
Pupils  small  and  adherent  to  ca})sule,  with  clear  small 
central  opening  in  each  eye.  R.V.  H-  8  D.  was  yV- 
L.Y.  was  barely  -^y^^,  T.  full,  fine  K.P.  and  stringy  vitreous 
opacities.  Large  detachment  of  the  retina  on  outer  side. 
I  advised  against  any  operation  and  treated  tlie  chronic 
irido-cyclitis.  I  lost  sight  of  the  patient  till  August,  1903, 
"when  he  returned  complaining  of  defect  of  sight  to  the 
left  side  in  his  right  eye.  li.V.  was  yV  letters,  but  there 
was  a  defect  of  the  nasal  half  of  the  field.  The  left  eye 
was  blind.      Iris  bombe,  T.  -f  2. 
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Two  days  later  lie  came  announcing'  that  sight  had 
failed  in  the  right  eye.  There  was  a  large  detachment  of 
the  outer  and  upper  ])art  of  the  retina.  V.  was  reduced 
to  countiuQ-  fino-ers  bare) v. 

Two  days  later  I  tapped  the  detachment  with  a  Graefe, 
kept  him  lying,  eyes  bandaged,  pilocarpine  injections,  etc. 

Fig.  27. 
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Case  8.— Mr.  S— .     September  29th,  1903.     V.  =  fingers  barely. 


The  condition  after  treatment  was  worse  than  before,  the 
defect  in  the  field  being  increased. 

In  December  of  the  same  year,  i.  e.  four  months  after 
the  tapping,  he  came  to  tell  me  sight  had  improved. 
R.V.  =  -j-g-  and  words  of  J.  5.  The  retina  had  to  a 
large  extent  regained  its  normal  position.  (I  would  say 
that  owing  to  the  very  small  opening  in  the  needled  lens 
minute  o})hthalmoscopy  of  the  ])eri{iheral  fundus  was 
practically  impossible.)       The  field  u-<is  (dmost  normal. 


REPORT  OF   COMMITTFK    OX    I)r;iAriIMKN'T   OF    l.'ETIW, 


r^?.; 


^I  saw  liiiii  ill  Aii<rust,  i^JOl,  niid  iouiid  the  improved 
state  of  sight,  etc.,  maintained.  lie  does  liis  business  as 
a  lawyer,  picks  out  bits  in  newspapers,  and  can  read 
letters  written  on  white  paper.  lie  bicycles  to  and  from 
the  station. 

I  did  not  see  hini  again   till   December,  1910,  when  he 

Fig.  28. 
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Case  8.— Mr.  S— .     December  17th,  1903.     V.  -,^j,  white. 

told  me  sight  had  deteriorated  during  the  previous  six 
months.  I  found  it  was  only  -3-g,  and  he  could  not  read 
any  small  print.  There  was  fine  K.P.,  hazy  aqueous,  and 
T.  on  the  full  side.  ^  The  irido-cyclitis  varied  a  good  deal 
and  was  always  of  the  quiet  serous  type,  and  tension  five 
months  later  was  normal,  but  with  no  improvement  of 
sight. 

He  again  ab.sented  himself  and  did  not  come  till  March, 
1914,  when  I  found  he   was  blind,  and  the  right  eye  now 
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had  T.  +  2,  iris  bombe.  The  tension  in  the  left  eye 
had  fallen  to  minus  1.  It  is  to  be  regretted  that  he  did 
not  report  himself  and  have  an  operation  on  the  right  to 
relieve  tension. 

The  point  of  the  case  as  regards  yonr  inquiry  is  that  a 
large  detachment  became  to  a  great  extent  reattached  and 
remained  so  for  about  six  years  in  an  eye  with  chronic, 
quiet  irido-cyclitis,  and  which  had  been  operated  on  for 
cataract  some  thirty  years  previously. 

I  enclose  charts  taken  in  1903  to  show  the  field  before 
and  after  reattachment.  Treatment  does  not  appear  to 
have  had  anything  to  do  with  the  improvement. 

Published  case  : 

Cartwright,  E. — Trans.  Ophtli.  Soc,  vol.  xxii,  1902, 
p.  186. 

B.   Cases  in  u-lu'cli  the  Cure  apjiears  to  have   heen  Effected 
hy  Treatment  of  a  N on- operative  Character. 

Myopic  Cases. 

Case  9  {reported  hy  B.  Grimsdale). — B.  H — ,  seen 
S.G.H.  in  1902,  a3t.  20  years.  L.Y.  lost  from  detach- 
ment previously.  Shallow  detachment  transparent  above 
R.O.D.  V.F.  shows  contraction  below,  but  not  excessive, 
only  some  15°. 

Admitted.     Saline  injections. 

After  six  weeks  retina  in  place.  R.V.  —  4'5,  -^^.  Field 
still  shows  contraction. 

Seen  recently.    Last  note  of  E.Y.  2^. 

Case  10  [reported  hy  N.  C.  Ridley). — Recently  I  have 
had  the  following  case.  Miss  S.  B — ,  a^t.  28  years, 
servant  maid. 

March  9th,  1914. — Three  days  previously  cloud  came 
before  right  eye  when  sewing.  Health  good,  but  over- 
worked.     Wearing  glasses  ordered  by  Biseley. 

—  5-5  D.  sph.  -J-     —  6*5  D.  sph. 

-  ^'r>  D.  cyl.  a.  30V*      '*  -  4  D.  cyl.  aT\  15°* 
I^V.  cgls.  <   ,,^,.  Tn. 

L.V.cgls.  =  I  L 
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Ei<^^lit  retina,  (Ictaclmiciit  over  lower  ])art.    'J'ransparent.  . 

Admitted  to  Jioval  J  nfirinai-y.  (iiitf.  atroj).  L'*r.  2, 
K.  hib-,  L.  srincl.  Kept  Hat  in  bed  and  t^iven  KI.  Aftei- 
five  weeks  at  J^oyal  Inlii-marv  sent  lionie  to  Ijed,  in 
Lincolnsliire. 

May  28tli. — (iot  up  and  canic  to  Leicester  for  examina- 
tion. T.  —  -\.  Retina  i-eplaced  for  tlie  must  ])art.  Re- 
admitted to  Infirmary.       \  ision  as  before. 

July  20th. — Small  ])atcli  of  detachment  directly  down- 
wartls  still,  with  a  white  spot  and  ;i  black  streak  at  its 
base.      Tn. 

September  19th. — Floating  opacity  Ijelow.  Marks  in 
retina  as  before.  No  detachment  to  l)e  made  out. 
R.V.  <    A,.  Tn. 

November  21st. — Vitreous  opacity  nearly  gone.  No 
detachment  seen.     R.Y.  c  gls.  <^  ^|\y.  Tn,     L.V.  c  gls.  =  §-. 

January  14th,  1915. — R.,  horizontal  yellow  and  l)lack 
streak  inwards  from  disc.  Vertical  streak  from  black 
spot  in  retina  down  and  out.  No  detachment.  Vision  as 
above. 

April  15th.— Tn.  R.V.  c  gls.  =  ^'^  (for  first  time). 
L.V.  c  trls.  =  -J  1.  iv.  No  detachment  whatever  in  R. 
Patclies  and  streaks  as  before.  One  or  two  floating 
opacities  in  vitreous.  L.,  no  lesion  whatever.  Patient 
not  seen  since.  Fields  were  not  taken.  It  would  have 
been  too  distressing  at  first. 

References  to  published  cases  : 

James,  R.  ll.'—Oplith.  Rrc,  1915,  p.  3. 

Paton.  L. — Trans.  OpJitli.  Soc,  xxxv,  p.  88. 

Lawb'Oijd,  J.  B. — Ibid.,  xxxv,  p.  135. 

Laginski. — Kli)i.  Monats.  f.  Augenli.,  1878,  p.  99. 

SciiWKiGGER. — Arch.  f.  Augenh.,  vol.  xii,  p.  52. 

Dor,  h.—Soc.  fmiir.  d'Oplit.,  1907,  ]).  345. 

Uhthoff. — B.  d.  Heidelberg  GeselL,  1903,  ]).  4. 

Ml/opic  CdSPS  ii'ifli   Trdumatism. 
Published  case  . 
Emanukl. — ArcJi.f.  Ophth.,  vol.  xxii,  p.  233. 
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Alhumimiric  Cases. 
Piiblislied  cases  : 

Moore,  F. — R.L.O.TL  Beports,  vol.  xx,  part  2. 
Eason,  H.  L. —  Trans.  Ophth.  Soc. 

Pregnancy  Cases. 

Case  11  [reiiorted  by  J.  G.  Macdonald). — Mrs.  H — ,  jBt. 
28  years. 

(1)  Conditions  antecedent  to  detachment  : 

(a)  AVhen  seen  on  April  17th,  1909,  was  seven  and  a 
half  months  pregnant.  Good  health  previously.  First 
pregnancy.  Family  physician  reported  no  albuminuria, 
-etc. 

{Jb)  Vision  up  to  two  days  ago  good.  Almost  imme- 
diately after  eating  some  oysters  (cooked)  vomited. 
Noticed  ^'  flashes  before  the  e\'es,'^  and  then  found  that 
the  sight  in  the  left  eye  was  impaired  and  gradually  got 
worse  during  the  day. 

When  seen  by  me  two  days  later  the  eyes  looked 
normal,  pupils  equal  and  active.      Tension  normal. 

With  very  indifferent  illumination  some  obstruction  to 
a  clear  view  of  the  fundus  could  be  made  out  in  the 
vitreous,  so  I  requested  her  to  call  at  my  consulting 
rooms.  In  the  meantime  rest  in  recumbent  position  and 
inunction  of  oleate  of  mercury  ointment  to  the  temple  was 
prescribed.  At  this  time  vision  was  only  hand  movements 
down  and  out. 

(2)  Clinical  history,  etc. — On  April  20th  patient  was 
seen  at  mj^  consulting  room. 

R.V.  -|. 

L.Y.  finsrers  down  and  out. 

Eyes  appear  normal.    Tension  normal.    H.  and  C.  to  left. 

After  dilatation  a  large,  almost  transparent  detachment 
of  the  (a)  retina  at  the  lower  and  outer  part  was  very 
•obvious. 

AVave-like  motion  verv  noticeable  on  movement  of 
the  eye.  The  detachment  bulged  so  far  upwards  that  in 
no  position  could  a  view  of  the  disc  be  obtained,  although 


r?KI'(.I.'T   OF   COMMITTKK   ON   DP:TA<HMKXT  OF    UKTINA.        370 

the  noriniil  upper  niid  inner  p:irt  of  the  finidns  wjis  well 
seen.  No  })iginentjitioii,  lioUvs,  or  cicatricial  c]ian<^es 
present. 

(/>)    Vitrc(ju.s  liiniioiir  free  from  opacities,  etc. 

((')   'Jension  same  as  other  eye — normal. 

{(l)    Central  vision,  li^-lit  ])erception. 

{p)  Field  not  taken  with  perimeter  as  could  only  dis- 
tinguish objects  in  a  small  segment  at  the  lower  and  outer 
part. 

A  rather  grave  prognosis  was  given  to  the  husband, 
although  I  mentioned  to  him  that  certain  eye  affections 
occurring  during  pregnancy  often  recovered,  wlien  if 
occurring  under  other  conditions  they  would  not. 

I  told  them  to  continue  the  inunction  to  the  temple 
(more  as  a  placebo),  to  bandage  the  eye,  and  to  maintain 
the  recumbent  position  for  at  least  two  months. 

The  patient  was  confined  at  the  end  of  May,  and  up 
till  then  and  for  nearly  a  month  afterwards  remained  in 
bed  niost  of  the  time. 

I  heard  from  her  family  physician  that  the  sight  had 
greatly  improved,  and  that  at  first  it  had  always  been 
clearer  in  the  mornino-s. 

Although  written  to  the  patient  did  not  see  me  again 
till  September  1st,  when  I  was  astonished  to  find  ll.X.  *J  and 
L.V.  y  letters.  Field  and  fundus  absolutely  normal  and 
vitreous  clear. 

On  receiving  your  circular  I  communicated  with  the 
patient  and  she  came  to  see  me. 

Her  vision  with  each  eve  was  %  letters  (artificial 
illumination),  fundi  and  fields  normal.  Slie  has  had  two 
children  since,  and  although  she  has  noticed  *'  specks  of 
light  before  the  eyes '^  when  she  had  been  sea-sick,  she 
has  had  no  further  losses  of  vision. 

Published  case  : 

MooKE,  Y.—R.L.O.E.  Reports,  vol.  xx,  pt.  2. 

Cases  of  Unl'noioi  Oriyln. 
Published  case  : 
Tweedy,  Sir  J. — Trans.  Ophth.  Soc,  vol.  xvi,  \\  70. 
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II.  Cases  in  which  the  Curk  seems  to  have  occurred 
Spontaneouslv,  either  ai'art  euom  any  'J'reatment 
whatever,  ok  apaut  from  any  Treatment  which,  in 
the  Opinion  of  the  Committee,  can  have  Affected 
THK  Course  of  the  Case. 

A.    Cases  associated  icitJi  Alluminurla  or  Pregnancy. 

Publislied  cases  : 

AViLSON,  Thomas,    and    Hird,    II.   J^.  — Lancet,    1909,  ii^. 

pp.     14l)-14:8. 

Stephknson,  S. — Trans.  Ofhth.  Soc,  vol.  xxxv,  p.  144. 
ScHWElGGER. — Arch.  f.  Avyenh.,  vol.  xii,  p.  52. 

B.   Cases  not  associated  icith  AUniminuria  or  Pregnancy. 

Myopic  Cases. 

Case  12  {rej)orted  hy  IT.  M.  Killen). — Mr.  S — ,  a  very 
tall  man,  6  ft.  G  in.  in  height,  abont  35  years  of  age,  came 
to  me  in  October,  1906,  complaining  that  for  some  days 
''  a  cloud  appeared  towards  nasal  side  of  field  of  right 
eye  with  appearance  at  times  of  flashes  of  light  along 
edges  of  this  cloud.  Fingers  moved  in  superior  quadrant 
of  right  nasal  field  towards  its  extreme  limit  came  into- 
cloud.  I  find  by  direct  ophthalmoscopic  examination  a 
small  retinal  detachment  in  temporal  quadrant  corre- 
sponding to  hiatus  in  nasal  field  which  is  of  linear  irregular 
shape.  Vision  under  atropine  \^  with  —  11  D.  spherical. 
The  other  eye  has  myopia  =  —  ]0  D."*^  No  vitreous 
opacity  noted.  This  is  a  most  interesting  and  instructive 
case.  I  put  him  in  bed  and  kept  both  eyes  bandaged, 
and  gave  him  one-quarter  of  a  grain  of  pilocarpine  each 
evening.  After  a  fortnight's  treatment  it  was  difficult  to 
find  any  trace  of  detachment  and  scotoma  had  almost 
disappeared.  I  tlien  allowed  him  to  go  out  so  as  to- 
im])i"ove  liis  general  health,  but  he  returned  in  a  few  days 
with  a  mucli  larger  detacliment,  which  at  a  foot  distance 
witli  the  oplithalmoscopic  mirror  seemed  to  fill  the  whole 
])upil  as  a  greenish-white  reflex.  I  sent  him  to  London 
to    consult   the  late    Mr.  Marcus  Gunn,  who  wrote   to  mo 
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coiifirrninir  tlie  diagnosis  and  <^ivin<»;  mo  tlie  size  and  dej)tli 
of  the  detachment,  whicli  he  found  was  then  very  extiMi- 
sive.  In  his  h»tter  to  me  he  did  not  recommend  any 
treatment  witli  any  confidence,  and  mentioned  to  mc  that 
in  liis  experience  he  had  liad  only  two  cases  of  permanent 
cure,  botli  treated  l>y  electro-cauteiy.  My  ])atient 
amused  liimself  for  ten  davs  in    London  siy-lit-seeinir  and 


Case  12. — Present  field,  Felnniary,  1910. 

taking  no  care  of  liis  eyes.  He  then  returned  to  me,  and 
what  was  my  surprise  to  find  that  the  detachment  had 
practically  disappeared,  and  liis  vision  was  as  good  as 
before  the  disease  appeared.  I  do  not  kno\v  if  the 
shaking  up  of  railway  and  steamboat  travel,  with  perhaps 
some  sea-sickness,  had  contributed  to  this  result.  The 
detachment,  however,  soon  returned,  and  1  put  him  to  bed 
again,  gave  him  some  doses  of  pilocarpine,  and  some  sub- 
conjunctival 10  per  cent,  saline  injections  at  intervals  of 
a  few  days.     In  some  weeks  the  eye  became  quite  well  and 
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tlie  detachment  lias  never  reappeared  in  this  eye,  although 
examined  five  years  later.  Curiously  enough  this  patient 
returned  to  me  on  April  17th,  1912,  with  a  minute 
detachment  in  the  other  eye,  which  showed  also  a  small 
localised  choroiditis  quite  close  to  it.  The  same  treatment 
cured  this  eye  also  after  a  fortnight's  treatment,  and  the 
cure  was  also  permanent.  (I  can  give  name  and  address 
for  further  confirmation  ;  also  that  of  the  next  patient, 
whose  notes  I  now  send.) 

Cask   13    {reported    hij    IP.  M.  Killen). — Mr.    H — ,  «t. 
53   years.      December    1st,    1907.       Myopia.      Right   eye 

—  55  D.,  Y.  =  \y)'  L®^^  ^y^  —  ^  ^y  ^^-  —  M-  Reads 
0'3  each  eye  at  1  ft.  Complains  of  flashes  of  light  during- 
the  last  two  weeks  to  temporal  side  of  field  of  right  eye. 
Some  strife  in  periphery  of  lens.  Small  segment  of  nasal 
field  doubtful.  The  right  eye  shows  some  suspicious  spots 
of,  probably,  choroiditis  in  periphery  of  choroid  at  tem- 
poral side.  Patient  came  to  see  me  principally  for  tear 
passage  obstruction,  which  I  treated.  He  returned  to  me 
in  June,  1908,  with  a  well-defined  detachment  of  retina 
in  posterior  nasal  quadrant  with  a  well-defined  scotoma 
in  lower  temporal  quadrant  of  field.  I  gave  the  usual 
dose  of  pilocarpine,  followed  in  a  few  days  by  10  per  cent, 
saline  injection  y)\  20  vv'ith  acoinin  Avell  into  capsule  of 
Tenon  ;  prescribed  rest  in  bed  with  both  eyes  bandaged. 
Patient  after  injection  had  severe  vomiting  all  night  and 
refused  to  have  a  further  injection.  The  detachment  was 
still  seen  as  large  as  before.  In  a  few  days  he  went  away 
for  a  month's  holiday,  living  in  the  open  air  and  playing 
golf.  On  his  return  the  detachment  had  completely  dis- 
appeared, and  has  not  since  returned.  The  vitreous 
being  healthy  and  there  being  some  evidence  in  this  case 
of  choroiditis,  T  regarded  the  detachment  as  probably  due 
to  a  localised  choroiditis. 

Case  14  {reported  hy  A.  Levy). — A.  B — ,  lady,  a^t.  46 
years,  patient  of  mine  for  many  years.  Y.R.  —  121)  =  f? ; 
L.  —  iO'O  =  f  ;  both  eyes  f ;  wliile  in  good  health,  slie 
developed  in   September,  1913,  floating  opacities  in   right 
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vitreous.  Tlieso  rapidly  increasecJ  in  size  jind  niniiljcr,  witii 
formation  of  a  definite  veil,  but  tlie  vision  remained  fair, 
^  §"'•  i*'2'  *^''*'  ^^'^^  carefully  examined  \>y  physicians,  and 
nollinuj  could  })('  found,  wliilc  lic*r  teeth  were  speciallv  good. 
The  eye  in  all  respects  remained  nornijil  except  for  the 
viti'eous  condition.  She  was  treated  with  K.I.  Lrr.  lU  //r, 
and  by  the  beg'inniuL;'  (»f  Xovend)ei-,  l!>lo,  tlic^  vitreous 
cleared  slightly,  when  on  Xoveinber  J  J(h,  PJb'J,  a  large 
detachment  was  seen,  iuNolving  nasal  half  of  retina 
(summit  +  3)  (confirmed  by  Mr.  Lawford).  'J'he  retina 
was  translucent.  On  movement  of  the  eyeball  it  could  be 
seen  to  move,  but  not  niiich  ;  there  were  no  chan<'"es  in 
pigmentation,  no  holes  nor  cicatrices.  The  vitreous  still 
contained  many  0})acities  as  well  as  the  veil,  but  no  blood 
or  fibrous  bands  could  be  seen.  Tension  slightlv  reduced  '1 
V.  —  15*0  =  y  pt.  Field  of  vision  full,  but  in  very  ndnced 
illumination,  with  a  small  <^veY  object  the  area  of  the 
detachment  could  be  marked  out. 

She  was  in  bed  for  five  weeks  and  treated  by  purgatives, 
limitation  of  licjuids,  and  subconjunctivid  injections  of 
NaCl.  8  per  cent.,  and  K.I.  gr,  10  ter,  and  then  as  the 
detachment  remained  more  or  less  as  it  had  been  she  was 
allowed  to  get  up  and  all  treatment  stopped  for  the  time. 
During  this  period  in  bed  the  vitreous  cleared  markedlv, 
and  V  —  14-0  =  |. 

She  was  kept  under  observation.  A  note  in  March, 
1914,  states  that  detachment  involves  whole  lower  half  (^f 
retina  as  well- as  nasal  side.  V.  —  14'0  =  ^\^  ;  vitreous 
clear  but  for  one  floater,  detached  retina  ])ecoming  slightly 
opaque,  summit  —  3"0  D. 

From  this  time  onward  detachment  l)ecame  graduallv 
shallower,  and  by  the  end  of  A])ri],  1914,  no  detachment 
could  be  made  out,  and  \ .  —  KrO  =  -^^. 

At  this  time  fields  were  full  except  in  a  very  reduced 
light,  when  the  retina  did  not  respond  over  the  old 
detached  area. 

In  July,  1914  ,^^.  — 160  =  [j,  and  eye  to  all  appearances 
normal. 
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March,  1915. — \'. —  UrO=  3  pt.  All  iionna]^  except 
ior  one  iloater  in  vitreous. 

June,  1916. — The  eye  remains  well  with  vision  as  before. 

Case  15  (reported  hy  2Ir.  FisJier). — Miss  E.  W — ,  a3t.  12 

years,  one  of  a  family  of  about  six,  of  whom  the  majority 

are  girls,  and   nearly  all  myopic  to  a  considerable  degree, 

..saw  me  in  September,  190 J.      Had  used  glasses  for  about 

Fig.  30. 
R  I  CHT. 
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Case  15.— Miss  E.  W— .    September  10th,  1901.     10  mm.     Good 

daylight. 


six  years.  Been  away  at  school  from  home  for  the  first 
time,  and  fretted  greatly.  Discovered  a  sort  of  cloud  over 
the  right  eye  ;  the  best  vision  with  the  right  eye  with  a 
—  lO'O  spherical  and  —  4'5  D.  cylinder  -^\-,  and  before  the 
left  a  — irO  D.  spherical  and  a  — 4*0  D.  cylinder  |- 
partly.  Ophthalmoscopic  examination  no  vitreous  opaci- 
ties in  the  right  eye,  but  a  considerable  transparent 
detachment    of    retina,  folded ;    its    upper    limit    reaches 
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about  as  hic^^h  as  the  optic  disc  on  tlie  lui.sal  side,  and 
its  lower  not  quite  to  the  vertical  meridian,  /.  e.  it  is 
all  comprised  in  the  lower  inner  (piadi-ant  ;  it  floats, 
and  comes  up  pretty  steeply,  and  can  be  seen  at  its  peri- 
pheral limit,  on  crests  as  high  as  +  .5"0  J).  Xo  choroidal 
vessels  can  be  seen  behind  it.  Taken  to  ^Ir.  Marcus  (Junn, 
who  confirms  the  diagnosis.      Ordered  to  give  up  school, 

Via.   -M. 
RIGHT. 

1 


lOS 


Case  15.— Miss  E.  W— .     November  21st,  1901.     10  mm.,  <rooa  (iayli<,'lit. 

take  life  quietly,  and  do  about  two  and  a  half  hours  of 
lessons  per  day  by  oral  instruction  Avith  a  governess, 
avoid  stooping,  and  wear  I'O  D.  under  full  correction  of 
the  myopia,  with  correction  of  the  astigmatism,  in  No.  2 
neutral  tint,  allowed  as  distance  glasses.  A  —  6'0  D. 
spherical  for  the  right  with  appropriate  cylinder,  and  for 
the  left  a  —  7"0  D.  spherical  with  appropriate  cylinder, 
were  also  prescribed.  These  were  the  glasses  the  child 
preferred  to  use. 
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Field  charted  September  lOtli,  1901^  as  attached,  shows 
a  scotomatous  area  corresponding  with  the  detachment. 

XovemLer  21st. — Scotoma  remains,  but  has  not  in- 
creased ;  it  suggests  that  the  retina  detached  has  sunk  a 
little  more  towards  the  lower  part  of  the  eye.  But  at  this 
date  I  could  not  be  sure  that  any  detachment  was  present.. 

Fig.  32. 
RIGHT. 


Case  15.— Miss  E.  W— .     April  8th,  1902.     10  mm.     Bad  li<?ht. 

By  direct  method  it  could  not  be  seen,  but  its  site  was. 
obvious  as  a  swept  area  of  lighter  colour. 

January  24tli,  1902. — The  vision  was  |-.  No  detach- 
ment seen  at  all. 

April  8th. — Scotoma  small,  and  less  conspicuous  to  the 
patient.  The  vision  with  correction  was  ^-  and  ^  partly, 
the  bad  eye  now  having  the  better  vision  of  the  two.  No 
detachment  and  no  vitreous  opacity.  Field  charted  shows- 
a  still  smaller  scotoma.  This  child  has  been  to  see  me 
several  times  a  year  ever  .since   this   date,      ^llie   myopia 


^ 
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lias  slightly  increased,  the  astij^inatisni  rc'inaiiiin<^  un- 
altered, 'i'he  myopia  is  ik.w  HrO  I).,  and  the  acuity  of 
distant  vision  ohtainahle  is  Jj  with  this  eye.  No  detach- 
ment ever  developed.  (J rent  care  was  taken  in  her 
education,  and  little  nsi'  of  the  eyes  for  this  ])urpose  has 
ever  been   made.      Violent    exercise   has  at  all  times  been 
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180 
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Case  15.— Miss  E.  "\V  — .     Man-li  KUli,  I'.ios.     lo  mm.  wliite. 

Fair  daylight. 

avoided.  Slowly  a  considerable  amount  of  pi<^mentatioii 
develo})ed  in  the  right  eye  outwards,  downward.^  and 
upwards  without  choroidal  scarring  or  blemish  anvwhere, 
except  tlie  whitish  area  visible  over  tlie  site  of  tlie  original 
detacliment.  'J'lie  fields  have  been  charted,  and  found  at 
all  times  to  be  full. 

I  saw  the  patient  on  January  l24tli,  1908.  The  left 
eye  had  had  some  sensations  of  phosphenes,  and  on  tlie 
morning   of  January    18th,    1908,   it    was    observed    tliat 
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there  was  a  shadow  over  the  lower  part  of  the  left  eye  ; 
it  has  persisted  ever  since,  and  been  usually  worse  in  the 
afternoon.  I  had  seen  the  patient  and  examined  the  eyes 
the  previous  day,  when  there  was  nothing  unusual  to  be 
detected.  She  returned  to  me  on  January  24th,  1908, 
and  the  field  to  hand  was  decidedly  defective  in  the  lower 
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Case  15.— Miss  E.  W— .     April  13tli,  1908.     10  mm.  white,  good 

daylight. 

part  of  the  left  eye.  She  had  done  nothing  unusual  to 
induce  any  misfortune.  There  was  present  a  transparent 
and  localised  detachment  of  the  left  retina  vertically 
upwards  ;  its  exact  depth  was  not  accurately  measured, 
but  this  eye  was  at  the  time  the  subject  of  15'0  D.  of 
myopia,  and  the  detached  retina  could  be  seen  without 
any  minus  lens. 

There    was   some    pigmentation    to   be    seen    near  the 
detachment  towards  its  outer  limits.      She  was  ordered  an 
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absolute  rest  in  IxmI,  l>ut  hore  it   h.'idly  ;  vomiting  was  very 
troublesoinc. 

I  s;iw  her  a<rsiin  on  Febniacv  ITtli,  lliOS,  when  tlie  Held 
was  charted  with  the?  perinietei-,  and  seen  to  be  nearly  but 
not  (juite  full  below;  "the  hand  field  at  once  shows  the 
improvement." 
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Case  15.— Miss  E.  W- 


Jiine  1st,  1908.      K)  inni    white.     Good 
daylight. 


March  16th,  1908. — The  vision  of  the  eve  with  correc- 
tion  of  the  myopia  and  astigmatism  was  ~.  Perimeter 
chart  slig-htly  larger.  On  April  loth,  1908,  the  left  eye  was 
reading  |-,  several  letters,  and  the  field  quite  full.  There 
was  noticeable  al)0ut  this  time  a  small  tongue  of  cortical 
opacity,  placed  in  the  outer  upper  ]iart  of  the  left  lens  : 
this  has  never  developed  or  progressed,  but  is  still  present. 

There  was  noticed  some  pigmented  choroido-retinal 
degeneration   in  the  u]i]ier  ]")art  of   the    left  fundus  whei-e 
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the  detachment  liad  existed.      No  relapse  has  taken  place 
from    that    date    to   this  in   either  eye.      The  acuteness  of 
vision    in    the   left  eye  with  full   correction  of  the  myopia 
and    astigmatism    is    now    y^   partly,    with  a  —  1S"5   D. 
spherical  and  —  5*0  D.  cylinder,  and  the  right  eye  with  a 
—  16'0  D.  spherical  and  a  —  4*5  D.  cylinder  has  vision  of  ^. 
Case  16  (author  unlowicn).  —  Miss  A.  C — ,  aet.  47  years, 
saw"  me  on  November  11th,  1914.      She  began  glasses  for 
short  sight  when  a  school-girl.      At  22  or  23  years  of  age 
had   detachment   of   the   retina   in    left    eye,   was   totally 
blind  in  the  lower  half  of   the   field.      Cupping  was  used 
and   medicine    given,    the    patient    being   seen,    and   the 
diagnosis  confirmed,  by  Brudenell  Carter,  Critchett,  and 
finally   Nettleship.       When    she    went    to    Nettleship    he 
ordered  absolute  rest  for  ten  days,  without  any  improve- 
ment, after  which,   on  Nettleship's    advice,   she   resigned 
herself  to  her  fate.      Three  years  later,  Nettleship  again 
saw  her  i-e  her  glasses,  and  on  examination  of  the  eye  the 
detachment  had  vanished.      The  eye  had  cleared  in  vision 
to  her  own  observation,  and  had   never  relapsed  since  to 
her    knowledge.      Later  on    saw  Doyne,  who    recognised 
the  line  where  the  detachment  had  existed.      An  ophthal- 
moscopic   drawing   w^as    made,   but    was   lost.      Last   saw 
Doyne  about  two  years  ago.      Now  doing  secretarial  work 
all  day.      Seven  years  ago  Doyne   ordered  for  the  right 
eye   a  —  3'0   D.   spherical   with   a  —  1*75  D.   cylinder  at 
oblique  axis,  and  before  the  left  a  —  3"0  D.  spherical  an^ 
a — 1*25  D.   cylinder   at   vertical  axis,  and  the   cylinders 
only   without    spheres    for   near   work.       At    present    the 
right   eye  with  this    correction  can   read  ^  and    the    left 
"/V*      ^^^   myopic    choroidal    degeneration   in    either.      In 
tlie  left,   however,   a  small  pigmented   scar   at   the   nasal 
edge  of  CD.,  from  which  a  white  linear  scar  runs  inwards 
in  the  retina,  in  association  at  first  with  the  superior  nasal 
vessels  behind  it ;  it  soon  dissociates  itself  from  the  retinal 
vessels    and    curves   in    an    arc,    in    a    direction    upwards 
and  inwards,  the  concavity  of   tiie  arc  ])ointing  n])wards. 
In   the  upper  ])art  i<f   tlie  fundus   are  several  large  coal- 
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bliick  iiggrc^ation.s  uf  ])ig-iiic'nt  close  tog-ether,  eacli  about 
the  size  of  -J   IMX 

Vertically  upwards,  also,  tlie  retina  shows  some  mottling, 
and  there  may  have  been  a  not  violent  form  <jf  clioroiditis. 

Field  below  to  finger- test  is  not  restricted,  and  is  as  good 
as  that  of  the  riglit. 

The  ])atient  is  of  dark  complexion,  and  has  brown  eyes 
iike  her  father,  who  was  myopic,  and  one  of  her  brothers 
who  is  myopic.  Her  mother  and  two  sisters  are  fair, 
with  blue  or  grey  eyes,  and  none  are  myopic  ;  but  one  of 
her  brothers  has  fair  eyes,  and  is  myopic. 

Published  cases  : 

HiGGENS,  C. — Trans.  Ojihth.   Soc,  vol.  xxii,  p.  162. 

Harman,  B.—Proc.  Roij.  Soc.  Med,  vol.  vi,  1913,  p.  108. 

Maxwell. — Trauft.  OphtJi.  Sue,  vol.  xxxv,  ]).  148. 

ScHWEiGGER. — Arch.  f.  Augeuh.,  vol.  xii,  }).  o2. 

KoFFF.—Soc.franr,  cVOpht.,  1899. 

Theobald. — Arch,  of  Oyhth.,  vol.  xxix,  p.  34. 

Trainnatic  Cases. 

Case  17  {reported  hy  S.  H.  Hughes). — K.  M — ,  single; 
first  seen  in  1896,  when  condition  of  eyes  was  :  R.V.  |- 
no  H.m.    L.V.  '^  no  H.m.    Refraction  by  retinoscopy  under 


mvdriatic.      11.  and  L. h  2. 

+  1 

Glasses  prescribed.      General  health   good. 

Seen  again  in  January,  1898,  when  complained  of 
pain  on  reading.  Condition  now:  K.\  .  ^.  L.\  .  ^. 
Hm.  1  c  X  90  =  ^  iij.  External  strabismus.  T.n. 
Fundi:  K.,  no  change;  L.,  retinal  detachment  embracing 
nearly  lower  half.  A^itreous  opacities  numerous.  Choroi- 
ditis at  macula.  Retina  translucent.  No  appearance  of 
of  holes  or  cicatricial  changes.      Field  as  per  chart. 

When  questioned  as  to  injury  could  remember  none, 
but  later  remembered  having  been  thrown  from  a  liorso 
iibout  one  month  before. 
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Seen  in  consultation  Avitli  Dr.  Oditli  Maber,  who  con- 
curred in  diagnosis,  and  it  was  agreed  to  put  him  on 
mercury  and  potassium  iodide.  This  was  continued  for 
some  months  with  no  appreciable  result. 

In  April,  1899,  the  vision  was  reduced  to  -^Aj,  fundus 
changes  remaining  about  the  same. 

Fig.  36. 
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Case  17. — R.  M — .     January  31st,  1S9S.     10  mm.  in  morning  light. 

In  December,  1900  :  L.Y.  -/y- eccentric.  T.N.  Retina 
still    more  detached,  and  quite  opaque.      V.O.  numerous. 

Not  seen  again  until  April,  1914,  when  condition  was: 
Ti.y.  -^^^J.  No  improvement.  Fundus.  Ko  detachment. 
Choroiditis  at  macular  region  more  extensive.  In  the 
position  of  what  was  formerly  the  edge  of  the  detach- 
ment are  patches  of  choroidal  atrophy,  and  over  the  whole 
of  the  formerly  detached  area  the  choroid  is  more  or  less 
atrophic.  'J'he  u|)j)er  part  of  fundus  shows  pigmentary 
degeneration,  with  giant  pigment  cells  antl  white  branching 
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bands — not  donso  oj>a(|u<'  bands,  biil  more  or  less  trans- 
lucent and  shadowy.  \o  vifreitus  ()j)(iritirs.  Field  not 
taken.  If  looking"  at  the  eye  for  the  first  time  one  would 
detect  no  evidence  of  a  former  detachiiu'iit. 

He  enlisted.  How  lie  passed  the  Medical  Dfiicer  is  a 
mystery,  and  just  before  he  left — Septendjer,  1911- — I  saw 
him  again,  when  his  eye  condition  was  same  as  above, 
^vith  retina  still  in  jiositioii. 

Cask  18  (re/xnied  hij  J.  11.  FifiLn-j.—  E.  ('.  \V — ,  ii3t. 
17  years.  F.H.  and  P.H.,  nothing  of  imj)ortance.  About 
one  hour  before  coming  up  to  hospital  an  electi-ic  lamp 
globe  burst  in  patient's  face,  and  he  felt  something-  fly 
into  his  eye.  No  great  ])ain,  and  sight  not  affected. 
When  first  seen  there  was  a  clean-cut  wound  just  to 
inner  side  of  right  corneo-sclorotic  junction,  and  at  the 
bottom  of  this  a  foreign  body  was  felt.  An  atteni])t 
was  made  to  grasp  it  with  forceps,  but  failed.  Pressure 
on  it  caused  a  sharp  pain.  On  ophthalmoscopic  examina- 
tion a  long,  greyish,  translucent  body  could  be  seen  behind 
lower  part  of  lens  when  patient  looked  well  downwards. 
Patient  refused  to  stay  in  hospital,  but  consented  to 
operation  next  morning. 

December  25th.  —  Operation  under  CHCI3.  AVound 
slightly  enlarged,  some  escape  of  vitreous.  Body,  which 
proved  to  be  a  bit  of  glass  -J-  in-  by  -^^,^  in.,  was  eventu- 
ally extracted  with  fine  forceps  after  further  enlarging 
wound  to  about  ^  in.,  its  position  being  localised  by 
ophthalmoscopein  the  darkened  operating  theatre.  During 
manipulation  a  little  pigmented  tissue  was  drawn  out. 
Wound  closed  by  silk  stitch. 

December  2Gth. — A  good  deal  of  conjunctival  swelling; 
no  discharge.   Cornea  clear.    Iris  clear.  XoK.P.  A. C.  deep. 

December  28th. — Vvvy  little  change  since  last  note. 
Condition  satisfactory. 

Januarvoth. — Proy-ress  satisfactorv.  Injection  less.  No 
evidence  of  iritis. 

January  10th. — Eye  rpiiet.  Appears  to  have  very  little 
vision  in  upper  part  of  Held. 
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January  l^th. — Lower  part  of  fundus  obscured  by 
coarse^  cobwebby,  Hoating  vitreous  matter.  Outward, 
retinal  detachment  of  irregular  shape,  more  extensive  in 
lower  part.  Seen  by  ophthalmoscope.  Iris  clear.  No 
K.P. 

January  ISth. — Conjunctival  stitch  removed.  Left 
^yard  January  25th,  1904. 

Fig.  37. 
RIGHT. 
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Case  18.— E.  W— .     February  5th,  1904. 


October  26th,  1904. — Ophth.  :  Still  much  scarring  in 
•extreme  lower  periphery.  No  detachment  of  retina  exists. 
There  is  an  indistinct  change  at  the  macula,  probably 
accounting  for  indifferent  direct  vision,  and  this  may  itself 
in  turn  l)e  due  to  the  infra-macular  artery,  which  is,  I  think, 
obliterated.      The  vitreous  is  fairly  clear. 

On  February  5th,  1904,  the  field  was  charted  as  attached. 
By  June,  1904,  the  field  given  under  the  date  of  June  6th, 
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1004,  was  obtained,  and  In-  tins  date  the  detaclniient  liad 
become  very  liinitcd. 

On  February  btli,  lUO.j,  fourteen  ninnths  aftei-  tlie 
accident,  the  eye  was  (juiet,  tension  normal.  Media  had 
become  clear.  The  field  was  a<,niin  identical  with  that 
given  on  June  (Uli,  11)01.  Thei-e  was  now  no  detacliment 
to  be  made  out  at   all.      On  ophthalmoscopic  examination 
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Case  IS.— E.  W— .     Juno  Gth,  1904. 


there  were  some  degenerative  changes  in  the  retina,  but 
they  appeared  not  to  be  progressive.  Scarring  in  the 
lower  periphery  of  the  fundus  was  conspicuous,  and  was 
no  doubt  the  result  of  the  prolonged  manipulations  used 
in  the  removal  of  the  foreign  body.  This  retinal  degenera- 
tion would  be  quite  sufficient  to  account  for  the  slight 
loss  of  field  in  the  npper  and  outer  ]iortions.  It  will  be 
recollected  that  the  a})erture  through  wliich  the  foreign 
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body  was  removed  was  to  the  nasal  side.  This  eye,  with 
a  —  2'0  D.  cylinder  on  February  6th,  1905,  read  -^^ 
partly,  and  4  J.  could  be  made  out. 

Kote  hy  Mr.  Fislier  on  Jiis  cases. 

In  the  above  three  cases  where  detachment  has  occurred 
in  four  eyes,  in  three  eyes  myopia  was  present,  and  the 
])resent  fundus  appearances  suggest  that  an  exudate 
dependent  upon  some  low  form  of  myopic  choroiditis  was 
the  ex])lanation  of  the  detachment,  and  that  subsidence  of 
the  active  process  beneath  the  retina  was  followed  by 
absorption  of  the  fluid  poured  Out,  with  the  subsiding  and 
permanent  reattachment  of  the  retina.  In  the  case  of 
F.  T.  S —  the  exudate  beneath  the  retina  was  presumably 
to  be  attributed  to  the  serious  state  of  health  of  the 
patient,  who  had  recently  unexpectedly  recovered  from  an 
illness  of  pyaemic  character. 

Cases  of  so-called  detachment  of  retina  associated  with 
severe  retinitis  due  to  acute  renal  mischief  or  associated 
with  a  toxaemia  of  pregnancy  are  cases  of  detachment 
which  may  be  expected  to  get  well  ;  they  appear  to  me 
to  be  little  more  than  an  expression  in  the  retina  and 
subretinal  space  of  the  oedema  which  is  liable  to  occur  in 
lax  tissues  with  these  general  diseases. 

For  an  example  of  a  bilateral  detachment  of  the  retina, 
so  called,  associated  with  a  toxaemic  retinitis  of  pregnancy, 
Avhich  totallv  subsided,  I  mii^fht  refer  to  the  last  case  of  a 
series  mentioned  by  me  at  the  Ophthalmic  Section  of  the 
Royal  Society  of  ^Medicine  on  June  9th,  1915.  I  anticipate 
there  will  be  no  lack  of  these  cases. 

Cases  of  Unknovn  Origin. 

Cask  19. — Case  of  s])ontaneous  cure  of  detachmoit  of 
retina  (report ed  hj/  IT.  (r.  Lares  and  E.  Treacher  Collins). 
— Robert  V—,  aet.  44  years,  on  December  2ord,  1912, 
first  noticed  a  dimness  of  sight  in  liis  right  eye,  whicli 
came  on  suddenly  while  he  was  ''  stocktaking."      He  had 
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Jiad  no  injury  to  the  eye  and  did  not  experience  any  pain. 
His  health  in  every  otlier  respect  was  (juite  t(<jod.  He 
was  seen  by  W.  G.  L.  un  January  5tli,  1913,  who  noted 
that  the  riii^ht  disc  was  Idurred  and  coiifrestecl,  and  tliat 
the  retinal  veins  were  sli<]^htly  enlar^"ed.  Nothing  else 
abnormal  was  noticed  in  I  lie  eye,  but  ilic  upper  part  of 
the  field  of   vision   was   curtailed.      Cubjured    spots    were 
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Case  19.— K.  P— .     February  17th,  1912. 


not  recognised  until  they  came  close  to  the  centre  of  the 
field,  and  then  yellow  was  called  '^  brown "  and  blue 
"  green. '^  He  was  treated  with  salicylate,  mercury,  and 
a  blister. 

He  was  seen  again  again  by  W.  G.  L.  on  February  14th, 
1913,  when  the  appearances  of  tlie  eye  had  greatly 
changed.  There  was  a  large  abrupt  detachment  of  the 
retina  below,  divided   into   two   lobes  by  a  vertical  cleft  ; 


398  DISEASES   OF  THE   Ol'TlC  NERVE   AND   RETINA. 

also  some  oedema  and   pigmentary  changes   in   the  retina 
elsewhere. 

He  was  seen  by  E.  T.  C.  three  days  later,  who  noted 
that  the  detached  retina  was  very  mobile,  that  no  hole  in 
it  could  be  seen,  and  that  on  transillumination  through 
the  sclerotic  a  good  red  reflex  could  be  obtained  in  all 
directions.  The  vision  of  his  right  eye  was  only  =  count- 
inor  fino-ers  at  3  ft.  The  field  of  vision  was  as  shown  in 
the  chart.      With  his  left  eye  he  saw  ^. 

The  patient  was  not  advised  to  undergo  any  treatment. 
He  was  ao-ain  seen  bv  W.  G.  L.  on  October  r2th,  1913, 
who  found  that  the  detachment  had  undergone  spon- 
taneous cure.  In  his  right  eye  there  w^as  then  absolutely 
no  detachment  in  any  visible  part  of  the  fundus,  and  the 
field  of  vision  was  quite  full.  Central  vision  w^as  ^-g . 
The  only  trace  left  of  the  former  trouble  in  the  eye  was 
a  number  of  spots  of  pigment  towards  the  periphery. 
They  appeared  to  be  in  the  deeper  layers  of  the  retina, 
or  between  it  and  the  choroid.  Their  edges  had  a  softer 
look  than  those  met  with  in  retinitis  pigmentosa. 

At  the  request  of  the  Committee  W.  G.  L.  re-examined 
this  patient  in  January,  1916,  and  writes:  ''The  retina 
in  the  right  eye  is  entirely  in  place  ;  in  fact  the  ophthalmo- 
scopical  appearances  are  absolutely  normal,  except  that  at 
the  very  periphery,  all  round,  the  choroido-retinal  pigment 
is  more  patchy  than  normal  (and  than  in  the  other  eye), 
that  is,  there  are  aggregations  of  the  pigment  of  about 
an  average  diameter  of  one-third  of  the  disc. 

''  The  vision  of  the  right  eye  with  the  test  types  is  as 
good  as  that  of  the  left,  each  being  \  fully,  but  he  says 
that  the  card  looks  'brighter^  with  the  left  eye.  He  has 
just  been  going  through  a  period  of  very  close  work  with 
the  eyes,  such  as  he  thought  was  responsible  for  starting 
the  detachment  before.'^ 

Case  20  {vpported  by  J.  H.  Flt<her).—V.  T.  S— ,  a  man, 
a^t.  G3  years,  saw  me  at  the  end  of  January,  1900.  [n 
December  of  1904  he  had  suffered  frum  some  form  of 
bluod  }>oisoning  accompanied  by  abscesses  of  neck,  among 
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Case  "0  -F.  T.  S-.     Noveiubor  fith,  1905.     K)  min.  white.     Good 

bright  day. 

Fig.  41. 
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Case  20.— F.  T.  S— . 
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April  9th,  1906.     10  mm.  white.     Good 
daylight. 
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Other  inaiiifestatlons,  and  survived  contrary  to  the 
expectations  of  his  doctor.  Subsequently  went  to  the 
seaside.  Twelve  days  before  I  saw  him  he  di§covered 
that  lie  could  not  see  with  the  right  eye.  He  could  see 
objects  to  the  temporal  side.  The  right  pupil  was  equal 
to  the  left,  but  acted  very  slowly  to  light.      He  stated  that 
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Case  20.— F.  T.  S— .  August  10th,  1906.  10  mm.  Avhite.  Good 
daylight.  (My  ])erimeter  not  charting  quite  accurately,  the 
whole  field  might  be  shifted  towards  nasal  side  with  the  increase 
in  its  accuracy,  I  think.) 


for  eight  or  nine  months  it  felt  as  if  the  sight  of  the  right 
eye  had  had  a  tear  in  front  of  it. 

After  dilating  tlie  right  pupil  I  found  a  detachment  of 
retina,  mainly  in  the  lower  part ;  did  not  seem  to  float 
freely,  but  it  was  unlike  a  growth.  The  eye  is  not  myopic, 
tlie  T.n.  The  left  eye  was  quite  healthy,  with  full  sight, 
hypermetropic   I'O  D. 
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On  .Miircli  1st,  1*JU5,  thu  detJicliiiicnt  in  tlio  ri<,'-lit  eyo 
was  as  before — aroused  no  suspicion  of  growth,  no 
lui3morrliag'es,  no  choroidal  structure  to  be  made  out 
throug-h  it,  T.n. 

On  A))ril  20th  1  thought  the  detachment  rather 
more  opacjue,  and  on  November  Gth  it  appeared  to  be 
floating  more  freely   tlian   previously,   and  I   charted   the 

Fi(i.    13. 
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Case  20.— F.  T.  S— .     Aiu^iist  13th,  19o7. 


field  of  vision  attached.  By  April  lUh,  1906,  the  patient 
recognised  marked  improvement  in  the  sight  of  the  eye, 
and  the  field,  again  charted,  showed  remarkable  improve- 
ment. With  a  dilated  pujnl  I  was  now  able  to  detect 
no  detachment,  maybe  a  slight  scar  or  two  beneath  the 
retinal  vessels  adjoining  disc,  and  at  the  macula  some 
j)igmentary  change,  reminding  one  of  a  blackberry. 

The   right  eye   on   August  10th,  lOOO,  with  a  +   I'O  1). 

VOL.  XXX VI.  26 
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spherical  could  read  3^5,  and  Avitli  a  +  4"0  D.  spherical  a 
word  or  two  of  4  Jaeger.  The  field  was  again  charted ; 
the  perimeter,  however^  was  not  recording  quite  accurately 
on  this  occasion. 

The  next  field  is  dated  August  13th^  1907^  a  year  later, 
and  is  quite  full. 

A  good  view  of  the  fundus  obtained  and  revealed  no 
sign  of  any  detachment.  I  have  seen  the  patient  fre- 
quently every  year  since  that  date.  In  March^  1910,  he 
met  with  a  trap  accident,  suffering  from  concussion  and 
fractured  jaw,  and  was  laid  up  for  sixteen  weeks.  No 
recurrence  of  misfortune  in  the  eye  occurred.  The  direct 
sight  in  this  eye  has  never  improved,  presumably  owing 
to  the  macular  change. 
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1.  Partial  zoniiUir  ojxicity  of  tlio.  lena  hi  one  eye  with  a 
j)erslstcnt  'pninllary  membrane,  and  h'lstonj  of  hirth 
injur  ij. 

By  E.  Treacher  Collins. 
(With  Plate  I,  fig.  2.) 

Jessie  L — ,  a^t.  9  years,  was  l)roiight  to  me  at  tlie 
Moorfields  Hospital  on  April  13tli,  it  luiving  been  dis- 
covered at  school  that  she  had  defective  siofht  in  her  ricrht 
eye. 

Her  mother  said  that  instruments  were  used  at  tlie 
child's  birth,  and  that  her  right  eye  and  tlie  left  side  of 
her  neck  were  badly  injured.  The  eyelids  of  tlie  right 
eye  were  for  some  time  afterwards  mucli  swollen  and 
bloodstained.  The  injury  to  the  neck  resulted  in  con- 
traction, so  that  the  head  was  drawn  down  to  the  left  side. 
For  this  deformity  an  operation  iiad  been  performed  at 
Charing  Cross  Hos]ntal.  in  other  respects  she  had  been 
a  healthy  child  and  had  not  sulfered  from  tits  in  infancy. 

She  is  a  sturdy,  well-built,  weli-nouri>hed  child. 
There  is  a  scar  over  the  mastoid  muscle  above  tlie  left 
clavicle,  left  by  the  operation  on  the  neck.  She  shows 
no  signs  of  rickets,  and  the  permanent  teeth,  wliich  have 
been  cut,  have  no  defect  in  the  develo]nnent  of  their 
enamel. 

Her  vision  is  as  follows  : 

llight  eye  :    ^*'g,  unimproved  with  glasses. 

Left  eye  :   ^,  hypermetropia  of  2  D. 

On  examination   of   the  rii.'-ht  eve  bv   oblique  illumina- 
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tion,  after  dilation  of  the  pupil  with  atropine,  some  brown- 
coloured  dots  are  seen  in  the  centre  of  the  anterior  cap- 
sule of  the  lens.  Stretching*  from  the  anterior  surface  of 
the  lower  part  of  the  iris  to  these  pigment  dots  are  deli- 
cate brown-coloured  strands  of  persistent  pupillary  mem- 
brane. They  start  from  the  small  circle  of  the  iris  by 
several  strands  which  unite  as  they  pass  inwards.  The 
pupil  does  not  dilate  into  a  regular  circle,  and  is  slightly 
eccentric,  the  iris  being  narrower  on  the  inner  side,  and 
•especially  down  and  in.  In  the  lens  a  grey  zone  is  seen 
which  has  a  sharp,  well-defined  margin  on  the  inner  side, 
peripheral  to  which  a  broad  band  of  clear  cortex  can  be 
seen.  On  the  outer  side  the  edge  of  the  zone  shows  up 
strikingly  as  a  black  line.  Elsewhere  there  is  only  a 
faint  indication  of  the  edge  of  the  zone.  From  the  dark 
black  margin  inwards  and  downwards,  dark  streaks 
radiate  inwards  in  front  and  behind  the  nucleus  of  the 
lens  towards  its  centre.  Elsewhere  in  the  zone  no  such 
streaks  of  opacity  are  present.  The  zone  itself  appears 
to  be  eccentric  in  the  lens,  being  a  little  displaced  upwards 
and  outwards.  There  is  nothing:  abnormal  seen  in  the 
fundus  of  the  eye. 

In  the  left  eye  the  lens  is  quite  clear  except  for  two 
little  grey  dots  in  the  cortex  at  the  periphery  down  and 
out.  In  it  there  are  no  persistent  remnants  of  the  pupil- 
lary membrane. 

Remark^. — The  points  of  interest  about  this  case  are  : 
(1)  The  incomplete  character  of  the  zone  of  opacity  in  a 
cataract  which  appears  to  be  of  the  zonular  type ;  (2)  the 
appearance  of  a  zonular  cataract  in  only  one  eye  ;  (3)  the 
history  of  the  injury  to  the  affected  eye  at  birth  ;  (4) 
the  presence  of  remains  of  the  pupillary  membrane. 

The  only  case  resembling  this  which  I  remember  to 
have  seen  was  a  patient  who  came  to  me  at  Moorfields  in 
1904,  and  was  shown  at  this  Society  by  Mr.  Mayou  in 
that  year.  The  details  of  the  case,  and  a  drawing  of 
the  lens,  are  published  in  vol.  xxv  of  the  Transactions, 
p.  88  and  pi.    x.      In  this   case   it  was  the  inner  quadrant 
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of  the  lens  to  uliich  tlic*  opjunty  was  cliiefly  restricted,  and 
only  one  eye  was  affected.  To  meet  with  :>  zonular  cata- 
ract confined  to  one  eye  is,  1  believe,  a  very  exceptional 
occurrence.  Zt^nular  cataracts  l)eing  usually  the  outcon)e 
of  some  constitutional  disturloance,  both  lenses  become 
involved.  Tlic  limitation  of  the  affection  to  one  eye  in 
this  case,  and  tin?  unusual  localisation  of  the  opacity, 
suggest  that  it  was  due  t(j  a  dilTerent  cause  from  that  which 
usually  produces  this  form  of  cataract.  'J'his  view  is 
further  su])[)orted  by  the  absence  of  the  usual  accomj)ani- 
ments  of  zonular  cataract,  viz.  fits  in  infancy  and  defec- 
tive enamel  of  tlie  permanent  teeth. 

Two  other  possible  causes  suggest  themselves — an 
injuiy  at  birth,  or  defect  in  development.  'J"he  persist- 
ence of  a  ])ortion  of  the  pupillary  membiane  might  be 
regarded  as  in  favour  of  the  latter.  It  is  possible,  Ikjw- 
ever,  that  an  injury  at  birth  would  account  for  l)r)th  the 
cataractous  change  and  for  the  persistence  of  the  ])upillary 
membrane.  The  pupillary  membrane  usually  disappears 
before  birth  ;  it  has,  however,  been  noted  as  still  present, 
by  Koningstein,  in  21  out  of  3000  newly-born  children, 
and  by  Schleich  in  13  out  of  150  (quoted  by  Coats', 
OpJdhalmo.scope,  vol.  viii,  p.  705). 

In  this  case  there  is  the  history  of  what  was  evidently 
a  severe  injury  to  the  affected  eye  at  birth.  It  would 
seem  possible  that  the  pressure  to  which  the  globe  was 
subjected  may  have  caused  some  disturbance  in  the  lens,, 
affecting  what  were  then  its  most  peri])heral  layers,  and. 
this  more  in  one  portion  of  its  circumference  tlian  else- 
wliere.  It  may  liave  also  excited  some  adhesive  inflam- 
mation in  the  pu])illary  membrane,  causing  it  to  become 
adherent  to  the  lens  capsule  and  ])ersist.  The  deposition 
of  new  lens  fibres,  outside  what  was  the  peripheral  zone 
at  birth,  would  account  for  the  clear,  unaffected  cortex. 
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2.    Capsulotomij  after  cataract  extraction. 

Bv  Patkick  AV.   Maxwkll. 

The  various  cataract  operations  and  tlieir  modifications 
have  been  frequently  discussed,  but,  so  far  as  I  know, 
comparatively  little  has  been  said  about  the  treatment  of 
secondary  cataract  or  opaque  capsule.  This  is  the  more 
surprising  when  one  considers  that  a  cataract  operation 
may  have  been  faultlessly  performed,  and  the  healing  may 
have  been  perfect,  and  yet  the  vision  may  be  very  bad 
from  subsequent  capsular  opacity. 

The  treatment  of  this  complication  should  therefore  be 
regarded  as  a  deferred  step  in  the  original  operation,  and 
is  (piite  as  important  as  the  other. 

If  the  opacity  reduces  the  vision  to  ^^  or  less,  a  capsu- 
lotomy  has  to  be  considered. 

Whatever  operation  is  selected,  it  should  be  done  in  a 
dark  room,  and  the  capsule  illuminated  by  a  focussing 
electric  lamp  held  by  an  assistant.  In  ordinary  daylight 
the  clearer  parts  of  the  capsule  may  not  be  visible,  and  it 
is  often  difficult  to  see  what  one  is  doing. 

Two  instruments  are  commonly  used,  a  Bowman^s  needle 
or  a  Knapp's  knife-needle. 

A  single  Bowman^s  needle  should  not  be  used.  The 
cutting  edges  of  the  lance-shaped  head  are  so  short  that, 
when  the  instrument  has  been  pushed  through  the  cap- 
sule, the  work  is  done  by  the  pressure  of  the  cylindrical 
stem.  This  may  cause  too  great  a  strain  on  the  zonula. 
It  is  much  better  to  use  two  such  needles  introduced 
simultaneously  from  each  side  of  the  cornea,  pass  the  two 
points  through  the  centre  of  the  capsule,  and  then 
separate  them  by  approximating  the  handles.  Each 
needle  takes  up  the  strain  produced  by  the  other,  and  the 
fX'iiula  is  spared.  Unf(jrtunately,  the  capsule  tears  in  the 
direction  (if  least  resistance,  and  an  awkwardly  placed 
opening,  shorter  and  narrower  than  was  expected,  may  be 
the  result. 
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A  Kiia})p's  knife  is  to  ])e  preferred  to  a  Bowman's 
needle,  because  it  cuts  instead  «>t'  tearing.  Two  such 
knives  can  also  be  used  vjuiultaneously.  But  even  so, 
cicatricial  bands  may  be  ])ushed  aside  only  to  return  to 
tlieir  original  ])lace   when  tlie  instruments  are  withdrawn. 

In  operating  with  a  Knapp's  knife-needle  I  have 
observed  the  following  points  : 

(1)  It  is  possible  to  make  a  puncture  anywhere  in  the 
capsule. 

(2)  If  a  cut  be  made  in  any  direction  from  such  a 
puncture,  the  capsule  gives  way  at  first  easily.  But  as 
the  knife  advances,  the  tendenc}''  to  cut  diminishes  and 
the  capsule  is  merely  pushed  before  it.  The  cut  is  some- 
times very  short,  perhaps  no  more  than  1  mm. 

(3)  If  it  is  desired  to  enlarge  an  opening  to  reach  a 
certain  ]ioint,  it  is  easier  to  do  so  by  making  a  fresh 
puncture  at  that  point,  aiid  to  cut  to  the  opening,  rather 
than  by  cutting  from  the  opening  to  the  point. 

(4)  If  two  openings  have  been  made  on  either  side  of  a 
cicatricial  band,  the  latter  will  move  so  easily  before  the 
knife  that  it  usually  refuses  to  be  cut. 

(5)  A  straight  cut  produces  an  oval  opening,  which 
becomes  narrower  the  denser  the  capsule.  In  some  cases 
the  result  is  a.  slit  with  the  edges  touching.  A  curved 
•cut  always  makes  a  wider  opening. 

(6)  The  be&t  all-round  vision  is  obtained  by  making  an 
opening  the  size  of  the  pupil.  It  is  true  that,  when  the 
light  is  good,  a  much  smaller  opening  will  produce  a  very 
clear  retinal  image ;  but  when  the  light  is  bad,  the  image 
is  too  faint. 

(7)  Capsular  remains  round  the  opening  scatter  the 
light  and  jn-oduce  a  white  fog.  This  may  not  be  very 
evident  in  the  conditions  of  sight-testing,  but  is  often  very 
annoying  in  a  room  with  cross  lights,  or  in  the  open  air. 

The  last  two  points  may  explain  why  some  patients  who 
get  a  vision  of  -J  "  grumble  so  unreasonably." 

For  some  years  I  have  found  the  following  operation 
jnore  satisfactory  than  any  I  had  })reviously  employed. 
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A  I\napp*s  knife  Avitli  its  edge  directed  upwards  is 
passed  througli  the  cornea  at  a  point  midway  between  the 
centre  and  the  external  margin.  The  point  is  then 
pnslied  through  the  capsule  as  near  the  outer  edge  of  the 
coloboma  as  possible,  and  a  cut  made  upwards.  The  knife 
is  then  withdrawn  sufficiently,  so  that  another  puncture 
can  be  made  further  down.  From  this  another  cut  is 
again  made  upwards  to  join  the  first.  This  manoeuvre  is 
repeated  all  round  the  margin  of  the  pupil  until  the  inner 
edge  of  the  coloboma  is  reached.  A  semi-circular  cut 
has  thus  been  made,  which  gapes  a  little   downwards  and 


Fig.  44. 


The  stippled  parts  represent  clearer  capsule  and  the  white  parts 
cicatricial  bands.    The  dots  are  the  punctures. 

considerably  more  upwards.  The  lower  border  of  this 
opening  should  slip  under  the  iris,  while  the  upper  edge 
is  either  horizontal  or  concave  downwards.  No  capsule 
should  be  seen  except  in  the  coloboma,  and  that  is  covered 
by  the  upper  lid.  The  distance  between  each  puncture 
may  be  as  much  as  3  mm.  where  the  capsule  is  very  thin, 
and  considerably  less  where  it  is  thick.  Where  a  narrow 
band  exists,  a  puncture  should  be  made  just  before 
reaching  it,  and  another  immediately  it  is  passed.  A  band 
of  2  mm.  or  more  should  be  neefotiated  in  two  stages. 
The  passage  of  the  point  through  the  capsule  may  be 
facilitated  in  this  way  :  Make  it  touch  the  place  which 
is  to  be  pierced  and  then  push  it  through  with  a  little 
jerk.      If  one  attempts    to  pass  it  slowly  the  capsule  may 
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only  sink  ])ack wards  witlioiit  ])iinctiire.  ^Vllen  a  band 
does  not  give  way  iindcr  simple  ])ressiire,  a  slight  sawing 
motion  n'lay  l)e  added.  Kacli  cut  should  be  finished  before 
passing  to  the  next.  A  l)an(l  left  over  to  the  end  will 
give  but  not  cut. 

The  operation  can,  of  course,  be  niodilied  by  avoiding 
some  specially  dense  ])art.  Tlie  essential  feature  is  to 
make  a  curri'd  incision  by  means  of  a  series  of  closely- 
spaced  punctures,  cutting  backwards  from  each  to  the 
preceding  one.  TIk^  blade  of  the  knife  is  tangential  to 
the  curve  one  intends  to  make,  and  the  back  of  the  knife 
is  always  pointing  in  the  direction  the  curve  is  taking. 

In  Kna})])'s  knife-needle  the  width  of  the  blade  and  tlie 
diameter  of  the  stem  have  been  so  calculated  that  the 
stem  exactly  fills  the  opening  in  the  cornea.  'i'here  is 
therefore  no  fear  of  loss  of  aqueous  when  the  instrument 
is  moved  in  its  corneal  collar.  Knapj)  specified  that  the 
blade  should  be  4*5  mm.  long.  Some  instruments  are  sold 
bearing  his  name  in  which  the  blade  is  7  mm.  This  is  far 
too  long,  and  introduces  the  danger  of  cross-cutting  the 
cornea  when  the  instrument  is  partially  withdrawn.  For 
my  operation  a  length  of  4  mm.  is  quite  sufhcicnt.  The 
sharpness  of  the  point  and  edge  should  come  up  to 
the  standard  required  in  a  cataract   km'fe. 
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X.    DISEASES    OF    THE    NERVOUS    SYSTEM. 

1.   Piirahjsif!  of  the  i^ymj)atlietic  associated  icith  cervical  rib 

(two  cases). 

By  M.   S.   Mayou. 

(With  Plate  V,  fig.  2.) 

Case  1. — S.  C — ,  female,  aet.  46  years,  came  to  Boling- 
broke  Hospital  for  refraction.  Patient  noticed  the  left  pupil 
was  smaller  and  the  lid  has  drooped  since  she  was  about 
12  or  13  years  of  age. 

Left  pupil  smaller  than  the  right  and  does  not  dilate 
on  shadino-  or  to  the  action  of  cocaine.  There  is  slio^ht 
ptosis  and  diminution  of  sweating  on  the  right  side.  There 
is  also  an  enophthalmos.  On  examination  of  the  left  side 
of  the  neck  there  is  a  large  bony  swelling  above  the 
first  rib  which  the  X  rays  show  to  be  a  cervical  rib. 
This  is  present  also  on  the  right  side,  but  not  nearly  so 
large.  On  the  left  side  it  is  seen  passing  downwards 
towards  the  first  rib,  to  which  it  is  probably  attached. 
There  seem  to  be  no  other  paralyses  wdiicli  are  usually 
associated  with  the  condition  of  cervical  rib.  Right  and 
left  vision  |^  J.  1. 

Case  2. — J.  B — ,  female,  set.  9  years.  Seen  first  at  the 
Central  London  Ophthalmic  Hospital,  May  lltli,  1915.  It 
has  been  noticed  for  some  time  that  the  right  pupil  has 
been  much  smaller  than  the  left,  and  that  there  is  also  a 
droop  of  the  right  eyelid.  It  was  attributed  to  her  being 
knocked  down  by  a  motor  'bus  four  years  ago,  but  this  has 
not  been  definitely  established.     The  right  pupil  is  smaller 
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than  the  left,  and  dovn  not  dihite  on  sliadiiif^  or  to  the 
action  of  cocaine.  There  is  ])tosis  and  apparently  some 
diminution  of  sweatini^  on  the  ri^ht  side,  'I'here  is  also 
f  nophthalmos.  On  examination  of  tlie  right  side  of  the 
neck  there  is  a  bony  swelling  above  the  first  rib,  wliich 
on  being  examined  by  the  X  rays  is  shown  to  be  a  cervical 
rib  which  passes  downwards  towards  the  first  rib  and  is 
probably  attached  to  it.  There  are  no  other  ])aralyses 
such  as  are  frecpiently  associated  with  cervical  rib. 

Bemarks. — Considerable  interest  Inis  been  shown  at 
various  times  to  cervical  rib  and  lesions  associated  there- 
with. In  practically  all  the  cases  lesions  of  tlie  cervical 
and  sympathetic  have  not  been  noted,  although  various 
paralyses  of  the  arm  and  hand  have  been  recorded.  These 
latter  signs  were  absent  in  the  two  cases  shown  and  a 
lesion  only  of  the  sympathetic  noted. 


2.    Faralysia  of  tlie  sympathetic  {birth  injury)   with  sliylit 
]i  eteroch ro in  ia  iridic . 

By  M.  S.  Mayou. 

E.  N — ,  xt.  8  years,  male,  admitted  to  Paddington 
Green  Children's  Hospital  on  Feln-uary  28rd,  llMl.  The 
child  was  delivered  by  forceps  with  great  difficulty.  It 
was  noticed  not  long  after  birtli  that  there  was  a  slight 
droop  in  the  right  eyelid.  The  right  pupil  is  smaller  than 
the  left,  but  reacts  to  light.  The  right  iris  is  more  bluish 
in  colour  as  compared  with  the  left,  which  contains  a 
rather  more  brown  pigment.  The  right  pupil  does  not 
dilate  so  fully  as  the  left  and  is  not  dilated  by  cocaine, 
whereas  the  left  dilates  fully.  There  seems  to  be  some 
diminution  of  lacrymai  secretion,  ar.d  sweating  on  the 
right  side  of  the  head,  together  with  a  slight  eno})hthalmos. 
The  fundi  are  normal.  There  is  no  difference  in  pigmenta- 
tion on  the  two  sides.      V.  [j  in  both  eyes. 


412  DISEASES    OF    THE    NERVOUS    SYSTEM. 

Remark'.^!. — Tins  is  the  third  case  of  its  kind  which  has 
come  under  the  author's  care."^  'J'l^^y  have,  all  of  them,, 
followed  prolonged  labour  with  the  use  of  instruments. 
The  alteration  in  the  colour  of  the  iris  is  probably  due  to 
the  fact  that  the  paralysis  had  taken  place  in  very  early 
life,  before  the  development  of  the  pigment  in  the  stroma 
of  the  iris,  which  takes  place  soon  after  birth.  The  fact 
that  there  is  no  alteration  in  the  retinal  pigment  further 
points  to  the  condition  being  due  to  a  failure  in  the 
development  of  the  pigment  in  the  iris  stroma.  In  the 
cases  previously  published  the  heterochromia  was  of  a 
much  more  marked  clmracter  owins^  to  the  normal  iris 
beinji:  brown  in  colour. 

Mr.  J.  Gray  Clegg  said  that  he  noted  in  one  of  these 
cases  of  paralysis  of  the  sympathetic,  that  the  ]ugmenta- 
tion  was  distinctly  less  marked  in  the  one  eye  than  in  the 
other,  and  asked  whether  it  was  likely  that  cyclitis  w^ould 
develop  in  it. 

Mr.  Mayou,  in  reply,  said  he  thought  the  loss  of  pig- 
mentation was  due  to  a  failure  in  its  development,  and 
had  been  present  from  early  childhood,  and  did  not  think 
cyclitis  had  or  would  develop  in  the  eye. 


3.  jDysmetropsia  and  its  'pathogenesis. 

By  S.  A.  KiNNiEii  WiLSox. 

The  term  "  dysmegalopsia  ^'  has  been  used  to  signify 
a  disturbance  in  the  appreciation  of  the  apparent  size  of 
objects,  whereby  they  appear  larger  or  smaller,  as  the  case 
may  be,  than  they  really  are.  When  they  seem  larger, 
the  condition  is  one  of  macropsia,  when  snuiller,  of 
micropsia.  As  we  shall  see,  coupled  with  this  erroneous 
judgment  of  the  size  of  objects,  there  may  be  a  defective 

•   Trans.  Ophth.  Soc.  U.K.,  1910,  xxx,  p.  19(5. 
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•estimate  of  tlifir  apparent  distance  ;  objects  may  seem  not 
only  abnormally  small,  but  also  to  be  situated  at  a  g'reat 
distance,  or  unusually  large  and  unusually  near.  'J'his 
combination,  liowevei-,  is  by  no  means  inevitable  ;  micro})sia 
or  macroj)sia  may  occur  without  any  impairment  in  the 
appreciation  of  distjince. 

There  are  various  objections,  liowever,  to  the  term 
dysmegalopsia,  and  I  theref(M*e  ])ropose  the  new  word 
'^  dysmetropsia  ^'  to  signify  defect  in  the  visual  a])precia- 
tion  of  tlie  measure  or  size  of  oV)jects,  whether  by  over- 
estimation  or  undcr-cstiniiition. 

Dysmetropsia  is  a  symptom  to  which  comparatively 
little  attention  has  been  directed,  though  when  looked  for 
it  is  found  to  be  of  not  infrequent  occurrence.  Its  study 
presents  features  of  interest  and  of  importance  for  both 
the  oculist  and  the  neurologist. 

It  may  make  its  appearance  under  ])hysiological  condi- 
tions. As  a  boy  I  have  often  lain  in  bed  looking  at  the 
roses  on  the  wall-paper,  and  seen  them  apparently  become 
suddenly  smaller  and  recede  to  a  distance,  then  by  a  scarcely 
conscious  effort  ^'  brought  them  back  "  to  the  normal  level 
again,  and  similarly  with  the  cane  back  of  an  old  berceuse 
chair,  though  I  seem  to  be  unable  to  produce  the  pheno- 
menon now.  AVith-  nniocular  vision  alteration  in  the 
apparent  size  of  objects  can  readily  be  demonstrated.  If, 
one  eye  being  closed,  the  other  is  fixed  on  the  finger 
placed  between  the  eye  and  an  open  printed  l^age,  the 
letters  on  the  latter  appear  to  grow  smaller  or  larger  as 
the  finger  is  moved  to  or  from  the  eye.  It  is  well  known, 
too,  that  objects  appear  larger  when  seen  through  a  fog, 
and  that  the  sun  and  moon  are  apparently  larger  when 
seen  at  the  horizon  than  at  the  zenith. 

Without  delaying  over  these  phenomena,  however,  in 
this  brief  introduction  (they  will  be  referred  to  subse- 
qnently),  we  may  ]mss  to  a  consideration  of  dysmetropsia 
as  it  occurs  in  definitely  pathological  states.  It  may  be 
present  both  in  organic  and  so-called  functional  disease  of 
the  nervous  system.      Among  the  diseases  in  which  it  has 
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come  under  my  observation  may  be  enumerated  tabes 
dorsalis,  sypliilitic  basal  meningitis,  disseminated  sclerosis, 
migraine, cerebral  tumour,  cerebral  softening,  epilepsy,  both 
yranJ  and  }>etit  mal,  and  hysteria.  It  has  been  described 
also  in  certain  cases  of  tic  and  other  psycho-neuroses,  in 
alcoholism,  in  organic  nuclear  lesions,  and  in  more  purely 
retinal  conditions,  such  as  sarcoma  of  the  choroid.  For 
reasons  which  will  afterwards  become  evident,  a  pro- 
visional classification  into  two  groups  may  be  adopted, 
viz.  dysmetropsia  of  peripheral  causation  and  of  central 
causation.  The  latter  group  may  be  subdivided  into 
cortical  and  transcortical  varieties.  Cases  illustrating 
these  different  groups  may  now  be  given. 

(«)   Dysmetkopsia  of  Peripheral  Origin. 

Case  1. — A.  B — ,  aet.  50  years,  suffered  from  syphilis 
at  the  age  of  24  years.  A  few  years  before  coming  under 
observation  he  developed  characteristic  shooting  pains  in 
the  limbs,  par^esthesiae,  slight  ataxia,  etc.  The  diagnosis 
of  tabes  dorsalis  was  fully  established  by  objective  signs 
when  the  patient  Avas  subsequently  examined. 

Some  three  months  before  the  date  of  examination, 
when  out  in  his  garden,  he  suddenly  noticed  that  a  heap 
of  turnips  at  which  he  was  looking  seemed  double  and  to 
have  receded  to  a  great  distance  and  become  quite  small. 
^'  They  seemed  a  mile  oif."  On  closing  the  left  eye,  how- 
ever, everything  seemed  natural  again.  Two  people  who 
were  passing  seemed  four  in  number,  small,  and  at  a  great 
distance  :  this  with  both  eyes  open.  The  micropsia  always 
disappeared  on  closing  the  left  eye. 

On  examination  visual  acuity  was  K.V.  =  j-g,  L.V.  = 
j^.  The  optic  discs  were  normal.  With  both  eyes  open 
there  was  diphjpia  in  all  directions ;  the  images  were 
vertical,  one  above  the  other  and  to  the  right.  On  closing 
the  left  eye  this  right  u})j)er  image  vanished.  With  the 
right  eye  only,  no  di})hj])i;i  was  obtained.  With  the  left 
eye  only,  there  was  diplopia  as  with  both  eyes  open,  but 
the  images  were  not  so  far  apart.      On  opening  the   right 
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eye  the  iina«,''('.s  moved  :i  liLllu  I'lirtliur  away.  'I'lic  patient 
was  positive  aV)out  tliis.  Also,  objects  seemed  "  a  mile 
off."  Tlie  pupils  were  small,  iiTe«riilai',  oval  i-atlier  than 
round,  and  all  l»nt  immohile  to  li^''lit ;  tliey  reacted  slightly 
better  on  accommodation,  but  the  left  not  so  well  as  the 
ri<^^l)t.  'J'here  was  slight  but  definite  ptosis  of  the  left 
eyelid,  but  no  ophthalmoplegia  externa  otherwise,  and  no 
im])airment  of  convergence. 

In  this  case  the  micropsia  was  both  binocular  and  uni- 
ocular,  was  definitely  associated  with  a  lesion  of  the 
peripheral  mechanism,  and  linked  also  to  disturbance  of 
the  appreciation  of  distance. 

Case  2. — C  D — ,  a^t.  46  years,  came  under  observation 
complaining  of  weakness  of  the  right  side  of  the  face. 
Certain  features  of  her  married  life  suggested  syphilis, 
and  the  Wassermann  reaction  in  the  ])lood  was  reported 
as  doubtful.  The  facial  Aveakness  had  been  ])resent  for 
some  six  years.  Three  years  later  the  right  eyelid  began 
to  droop,  and  the  patient  noticed  at  the  same  time  that, 
seen  with  the  right  eye  only,  objects  appeared  only  about 
half  their  normal  size.  Very  occasionally,  also,  there  was 
diplopia  on  looking  straight  in  front,  the  objects  l)eing 
side  by  side  and  very  little  removed  from  eacli  other. 

On  examination  the  right  ])upil  was  lai'ger  than  tlie 
left  ;  both  reacted  well  to  light  and  on  convergence  ;  on 
testing  the  eyes  separately  for  accommodation  from  a 
distant  to  a  near  object  in  the  same  straight  line,  tlie 
right  pupil  did  not  contract  so  well  on  accommodation  as 
the  left.  No  diplopia  was  found  at  the  time  of  examina- 
tion, and  all  external  ocular  movements  were  well  per- 
formed, though  there  appeared  to  be  rather  poor  main- 
tenance of  contraction  on  conjugate  lateral  deviation  to 
the  right.  The  upper  edges  of  both  discs  were  a  little 
indistinct,  but  there  was  no  measurable  swelling.  Acuity  : 
R.Y.  =  not  quite  §.  L.V.  =  |.  There  was  slight  ptosis 
of  the  right  upper  eyelid.  The  weakness  of  the  right  side 
of  the  face  was  of  the  lower  motor  neuron  type. 

The  probable  diagnosis  of   this  case  is   syphilitic  basal 
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meningitis ;  clinically,  the  micropsia  was  uniocular  and 
unassociated  with  any  defect  in  the  estimation  of  the 
apparent  distance  of  objects. 

Case  3. — E.  F — ,  a3t.  38  years,  has  shown  characteristic 
symptoms  and  signs  of  disseminated  sclerosis  for  the  last 
seven  years,  viz.  para3sthesia3  of  the  limbs,  muscular  weak- 
ness, intention-tremors,  emotional  over-reaction,  spasticity 
of  the  legs,  sphincter  trouble,  with  ankle  clonus  and  a 
double  extensor  response. 

About  twelve  months  ago  the  patient  noticed  that  she 
was  unable  to  distinguish  the  depth  of  objects  in  the 
visual  field.  Thus,  when  she  saw  a  bicycle  passing  a 
tram  in  the  opposite  direction  she  thought  the  former  was 
going  to  ran  right  into  the  latter  ;  on  looking  from  her 
doorstep  through  the  garden  gate  at  people  cycling  along 
the  roadway  outside,  they  appeared  to  her  to  be  close  up 
to  the  gate,  in  fact  to  be  "just  brushing  past  the  gate  ^^ ; 
on  observing  a  performer  dancing  on  a  stage,  she  felt  as 
if  every  moment  he  were  going  to  run  into  another  per- 
former who  was  seated  in  reality  at  the  back  of  the  stage. 
Coupled  with  this  impairment  in  the  estimation  of  distance 
the  patient  noticed,  but  only  very  occasionally,  that  objects 
seemed  (both  eyes  open)  to  be  "  rather  larger  ^^  than  they 
were  normally  ;  this  macropsia,  however,  was  inconstant 
and  in  any  case  not  remarkable  in  degree. 

On  examination  the  optic  discs  were  normal ;  the  pupils 
reacted  well  to  light  and  on  accommodation.  Acuity  : 
R.V.  =  |.  L.y.  =  J.  There  was  no  obvious  defect  of 
ocular  movement ;  convergence  was  good  ;  on  conjugate 
deviation  to  the  left,  nystagmoid  jerkings  were  observed, 
but  they  were  neither  constant  nor  well  sustained. 

The  case  is  quoted  not  for  the  macropsia,  which  was  so 
fleeting  as  almost  to  be  negligible,  but  as  affording  an 
example  of  the  occurrence  of  gross  defect  in  the  determina- 
tion of  distance  without  any  corresponding  error  in  tlie 
estimation  of  size."^ 

*  Since  the  iibove  was  written,  another  case  of  disseminated  sclerosis 
Jihowing  identically  the  same  phenomenon  has  come  under  my  notice. 
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Altlioii<ifli  the  ciise  is  ])hiCL'tl  in  ilio  ciitey^jry  of  peri- 
phenil  lesions,  it  is  no  doubt  jxjssiljle  tliat  tlie  aljnorniality 
Avas  of  Cfntnil  oriL,nn  ;  taking"  everything  into  considera- 
tion it  is  ninic  pi-ol)able  tliat  the  disturbance  was  due  to  a 
j)eriplieral  defect. 

(/>)   Dysmkti.'opsia  of  Central  Origin. 
(a)    Cortical   or   snhcortical   (jroiip    {jfrojection  systems). 

Cask  4. — (i.  H — ,  a't.  liG  years,  began  to  suffer  from 
headaches  at  tlie  age  of  8  years.  At  first  tliey  were  mainly 
frontal,  occurred  at  long  intervals,  and  were  not  severe. 
After  some  years  she  noticed  that  when  the  headaches 
came  on  she  liad  difficulty  in  distinguishing  objects  situated 
in  the  right  visual  field  ;  objects  })laced  to  the  right  of  the 
fixation  point  were  not  clear,  and  sometimes  this  indis- 
tinctness went  on  to  absolute  blankness.  For  some  years 
now  the  symptoms  have  been  more  definitely  established 
as  follows  :  The  attack  begins  with  objects  in  the  right 
lialf  of  the  visual  field  beconiino-  dim  and  indistinct,  a 
condition  which  soon  passes  into  com])lete  blindness  in 
that  half  of  the  field.  At  the  same  time  the  objects  in 
the  left  half  of  the  field  suddenly  a})pear  to  be  surrounded 
by  a  series  of  clear  concentric  rings,  inside  which  is  a 
black  ring ;  all  the  rings  eventually  become  black,  and 
seem  to  be  rolling  round  and  round.  AVhenever  these 
rings  appear,  external  objects  seem  to  recede  at  once  to  a 
great  distance,  and  to  become  very  small.  This  state  may 
last  as  long  as  half  an  hour,  or  even  longer  ;  as  a  rule, 
however,  this  stage  of  the  attack  is  not  so  ])rolonged.  As 
the  rings  and  the  micropsia  begin  to  disappear,  the  left 
side  of  the  face  becomes  quite  numb,  and  this  is  followed 
bv  numbness  of  the  left  arm,  hand,  and  finofers.  Finallv 
comes  what  the  patient  calls  "  a  most  terrific  headache," 
mainly  frontal  and  temporal,  as  a  rule  more  marked  on 
the  left  side  than  the  right,  together  with  a  feeling  of 
nausea.  The  headache  lasts  for  about  two  hours,  and 
when  the  attack  is  over  she  is  weak  and  prostrate. 
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On  examination  no  signs  of  organic  disease  of  the 
central  nervous  system  were  found.  Vision  was  normal 
in  both  eyes  ;  there  was  no  impairment  of  function  of  any 
part  of  the  peripheral  ocular  mechanism.  The  optic  discs 
were  normal.  Between  the  attacks  no  micropsia  ever- 
occurred.  The  patient  showed  certain  evidence  of  being 
of  a  neurotic  temperament. 

The  case  must  be  regarded,  in  my  opinion,  as  one  of 
migraine,  and,  whatever  be  the  theory  of  migraine  we 
adopt,  it  illustrates  the  occurrence  of  micropsia  along  with 
other  symptoms  which  one  has  every  reason  to  suppose 
are  cortical  in  origin. 

Case  5. — I.  J — ,  fet.  13  years,  has  suffered  from  epilepsy 
for  rather  more  than  two  years.  At  first  the  attacks 
came  at  intervals  of  two  or  three  months,  but  recently 
they  have  been  much  more  frequent.  They  are  typically 
epileptiform  ;  the  patient  falls  convulsed  all  over,  and  is 
cyanosed  ;  she  has  not  bitten  her  tongue,  but  there  is 
usually  involuntary  micturition  in  the  fit,  which  lasts  a  few 
minutes ;  after,  she  is  sleepy  and  suffers  from  severe 
headache.  The  aura  to  the  attacks  is  as  follows :  the- 
patient  has  a  momentary  feeling  of  giddiness,  and  some- 
times calls  out  that  she  is  going  to  faint  ;  then  imme- 
diately the  objects  in  front  of  her  seem  to  increase  in 
size  and  come  very  close  to  her ;  they  appear  to  be 
"  right  at  her  face,^^  '^  touching  her  face,^^  ^'  as  if  almost 
sticking  to  her,"  and  after  a  few  seconds  of  this  sensation 
they  gradually  become  misty,  apparently  the  right  side 
first,  the  patient  "  goes  blind,"  and  falls  unconscious. 

On  examination  there  were  no  signs  of  organic  disease 
of  the  centi'al  nervous  system  ;  the  eyes  were  in  every 
way  normal.  Apart  from  the  fits  the  patient  was  quite 
well. 

The  case  illustrates  the  occurrence  of  nuicropsia  and 
disturbance  of  the  appreciation  of  distance  as  an  aura  in 
idiopatliic  epilepsy  where  the  concomitant  symptoms  are 
those  of  cortical  disturbance  of  function.  It  should 
perliaps  be  added  that   during  the  aura  the   mother  had 
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never    noticed    i\\\y    ol)vioiis   squint     or    other    spasmodic 
twitcliing  of  the  ocular  muscles. 

(b)    Transcortical  (jrouj>  [associative  systems),  iucludiinj 
so-callf<l  iisijrjticul  casts. 

Case  6. —  K.  L — ,  jet.  20  years,  lias  shown  many  f»f  the 
characteristic  features  of  hysteria  for  at  least  three  years. 
Among  the  syni])tom.s  wliicli  she  has  exhibited  from  time 
to  time  have  been  hysterical  facial  spasm,  ptosis,  glosso- 
labial  spasm,  mono])legi;),  luMnianoesthesia  and  liemi- 
analgesia,  and  contracture.  Lender  treatment  all  the 
symptoms,  most  of  which  have  been  on  the  I'ight  side, 
have  at  one  time  or  another  been  made  to  disa]')pear. 

Some  eighteen  months  before  coming  under  observation 
the  patient  suddenly  developed  pains  in  the  right  eve, 
which  in  the  course  of  an  hour  or  two  began  to  close. 
During  these  months  this  hysterical  ptosis  varied  con- 
siderably ;  at  present  it  lias  disappeared.  A  few  months 
after  the  first  ap])earance  of  the  ptosis  the  ])atient  noticed 
that  objects  seemed  much  larger  with  the  right  eye 
than  with  the  left,  and,  further,  that  with  both  eyes 
open  the  right  half  of  objects  was  bigger  than  the  left. 
The  description  given  was  that  "  they  were  almost  twice 
as  big.^^  On  looking  at  people's  faces,  she  declared  the 
right  half  was  '^distorted"  and  ''about  once  and  a  half 
as  big  as  the  left.''  Any  round  object,  such  as  a  ball, 
always  appeared  to  bulge  out  on  its  right  side.  AVith  the 
right  eye  only,  objects  were  not  distorted,  i.e.  their  right 
halves  were  the  same  as  the  left,  but  all  objects  were 
bigger  than  normal.  AVith  the  left  eye  only,  objects 
appeared  normal  in  evei'y  way. 

On  examination — reference  is  now  made  solely  to  the 
points  which  concern  the  present  discussion — there  was 
no  trace  of  ptosis  and  no  defect  of  any  ocular  movement. 
The  pupils  were  equal  and  regular,  of  medium  size,  and 
reacted  well  to  light  and  on  accommodation.  The  optic 
discs  were  normal.  Acuity:  K.V.  =  !j.  L.V.=  [?.  The 
visual  fields  showed  no  constriction. 
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Two  matches  were  placed  side  by  side,  vertical!}'  ;  the 
patient  (both  eyes  open)  said  the  right  was  half  as  big 
again  as  the  left.  Two  shillings  were  placed  side  by  side 
(heads  uppermost)  ;  the  right  was  said  to  be  half-a-crown. 
A  florin  and  a  sixpence  were  shown  together  (heads  up), 
the  latter  to  the  right.  The  sixpence  was  said  to  be  '^  a 
little  bigger/^  The  patient  was  asked  to  draw  a  circle 
(both  eyes  open).  She  drew  it  as  in  Fig.  45,  beginning  at 
A  and  going  round  from  left  to  right.  It  was  on  the 
'vvhole,  as  will  be  seen,  a  very  fair  circle.      She  was  asked 


to  divide  it  in  two  equal  parts,  and  she  drew  the  line  b  a. 
After  drawing  this  line,  which  very  fairly  bisects  the  circle, 
she  declared  the  right  half  was  bigger  than  the  left. 
Asked  to  draw  a  second  line  to  the  right,  so  as  to  make 
the  two  halves  equal,  she  drew  e  c  a,  which  is  obviously 
smaller  than  the  left  half.  After  looking  at  it  for  a 
moment,  she  said,  "  It's  funny  that  half  is  still  bigger  than 
the  left  half.'' 

The  patient  was  next  asked,  when  seated,  to  look  at  an 
oV)JL'ct  on  a  table,  G  ft.  away,  about  the  level  of  her  eyes. 
The  left  eye  was  tested  first,  and  separately.  A  +  5  D. 
lens  was  placed  in  front  of   it,  and  the   object  was  stated 
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to  In;  largL'2- ;  a  —  ;">  I),  lens  was  then  jjiit  in  its  placu, 
and  tlie  object  Ijecann*  smaller.  The  -f  o  1^.  lens  was 
next  ])ut  in  front  of  the  rij^ht  eye,  separately,  the  left 
being  closed,  and  the  patient  declared  the  object  was 
larger;  with  the  —  o  I),  lens  the  object  was  ''exactly 
the  same  ^'  as  with  tlie  +   5  \). 

Additional    tests   were   made  with   atropine  and   eserin. 
In  the  former  case,  although  the  accommodati(jn-apparatus 

Fkj.  40. 


1.  G^i^nje- ^^^^^^^^^^ 


2,JiJU^^^^^ 


3.  ^Mr-^^^^'TlJ^ 


4. 


1.  With  both  eyes  ojien.      2.  With  left  eye  only.     3.   With  right 
eye  only,     4.  With  both  eyes  closed. 

was  paralysed  by  atropine  in  the  right  eye  (right  eye  only 
was  atropinised),  the  phenomenon  of  macropsia  persisted. 
And  identically  the  same  result  was  obtained  on  a  subse- 
quent occasion  with  eserin. 

The  patient's  handwriting  was  tested  and  the  following 
results  obtained  :  with  both  eyes  open  the  patient's  name 
was  written  very  fairly  well.  "With  the  left  eye  only  the 
result  was  practically  the  same.  A\  ith  the  right  eye  only 
there  was  noteworthy  niacrograjdiia,  while  with  botli  eyes 
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shut    tlie   macrograpliia  was    even    more    marked.      (See 
Fig.  46.) 

These  tests  ilhistrate  clearly  the  psychogenic  origin  of 
the  affection  in  this  particular  case.  AVith  the  right  eye 
only  the  condition  was  one  of  macropsia  :  with  binocular 
vision  the  condition  was  one  of  hemimacropsia,  as  ouly 
the  right  halves  of  objects  were  distorted.  As  far  as  I 
am  aware,  in  this  respect  the  case  is  unique  in  the  records 
of  dysmetropsia,  although  it  resembles  in  some  ways 
Janet's  case.      (See  Appendix.) 

A  further  poiut  illustrative  of  the  psychical  nature  of 
the  ])lienomenon  is  the  occurrence  of  macrographia  with 
the  macropsia.  In  organic  cases  and  in  non-psychical 
cases  the  rule  is,  as  Pick  has  shown,  that  macropsia  is 
associated  with  micrographia  and  micropsia  with  macro- 
graphia, as  is  to  be  expected.  When,  however,  macropsia 
occurs  with  a  macrographia  obtaining  even  when  the 
patient's  eyes  are  shut,  it  is  at  once  demonstrated  that 
the  defect  is  on  the  plane  of  mental  images  ;  the  im- 
pairment is  ideational,  and  concerns  everything  situated 
to  the  right  and  all  the  functions  of  the  right  side  of  the 
body.  Thus  when  the  patient's  right  arm  was  passively 
moved  through  a  small  range  and  she  was  asked  (her  eyes 
being  closed)  to  imitate  the  movement  with  her  left  arm, 
in  every  instance  she  made  a  left-sided  movement  about 
twice  as  large  as  the  passive  movement  on  the  right. 

Case  7. — M.  N — ,  set.  21  years,  caine  under  observation 
because  of  inability  to  open,  the  right  eye,  of  several 
months'  duration. 

The  patient  at  the  age  of  two  or  three  had  suffered  from 
an  illness  of  a  not  well-defined  nature,  as  a  result  of  which 
a  typical  infantile  cerebral  hemiplegia  had  developed  on 
the  left  side.  Six  months  before  coming  under  notice  she 
had  presented  a  characteristic  hysterical  aphonia,  which 
disappeared  in  the  course  of  a  few  weeks. 

On  examination  it  was  at  once  determined  that  the 
I'iglit-sided  ])tosis  was  purely  hysterical  ;  if  the  patient 
closed  tlie  left  eye  with  her  linger,  but  not  otherwise,  she 
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was  always  able  to  oju'ii  tiie  right  eye  [i\w  scvcalled  see- 
saw jiheiiuiiienon).  When  the  ri<^lit  eye  was  tlius  open 
tlie  patient  remarked  that  everythiii<^  in  front  of  lier  was 
A'ery  sniall,  and  seemed  to  be  at  a  <^reat  distance.  in 
addition,  she  saw  everytliinj^'-  thr<)U<^h  "a  jjfreen  mist." 
With  the  left  eye  objects  were  of  normal  size,  bnt  seemed 
"misty/'  without,  however,  any  green  vision.  Othri- 
ty})ical  symptoms  of  hysteria  were  present. 

There  was  no  defect  of  the  visual  apparatus  in  its  peri- 
pheral ])art  in  either  eye.  The  optic  discs  were  normal,  as 
were  the  pupil  reflexes.  Under  a  mydriatic  (homatropine) 
objects  seen  with  the  left  eye  became  "  more  misty,''  while 
their  size  did  not  alter.  AVith  the  right  eye  neither  the 
green  vision  nor  the  micropsia  seemed  to  alter.  Unfortu- 
nately, tests  with  plus  and  minus  lenses  were  nr)t  made  in 
this  case. 

Under  suitable  treatnient  the  green  vision,  micropsia, 
and  ptosis  disappeared,  and  when  the  patient  was  tlius 
relieved  of  her  symptoms,  vision  in  the  right  eye  was 
found  to  be  ^,  and  in  tlie  left  ^  partly. 

In  this  instance  the  micropsia  was  clearly  hysterical  ; 
and  the  case  therefore  is  placed  in  the  group  of  dysme- 
tropsia  of  psychogenic  origin. 

The  next  case  I  shall  (piote  is  of  a  remarkable  nature 
and  presents  many  features  of  considerable  interest.  As 
the  patient  was  a  member  of  the  medical  profession  liis 
observations  on  his  own  case  are  of  enhanced  value. 

Case  8. — 0.  P — ,  <et.  37  years,  suffered  from  attacks 
of  Jacksonian  epilepsy,  always  beginning  in  the  left 
foot  and  ankle.  On  rare  occasions  they  spread  to  the 
left  arm  and  hand.  They  were  "always  preceded  by  a 
curious  mental  state  thus  described  :  ''  1  suddenly  seem  to 
have  a  confused  recollection  of  past  events,  which,  how- 
ever, I  am  never  able  to  specify.  This  is  followed  by  a 
smell,  which  J  always  exjiect  as  soon  as  the  vague  recol- 
lection appears.  The  smell  I  cannot  describe  more 
accurately ;  it  is  associated  with  a  general  pleasant  or 
pleasurable    feeling   which    lasts    while    the   smell    lasts. 


424  DISEASES    OF    THE    NERVOUS    SYSTEM. 

The  latter  seems  to  be  neither  pleasant  nor  disagree- 
able/' 

Other  cardinal  symptoms  of  cerebral  tumour  making 
their  appearance  the  patient  was  operated  on,  and  a  small 
round  encapsuled  tumour  was  removed  from  the  right 
paracentral  lobule,  situated  rather  deeply  below  the  cortex. 

A  more  or  less  complete  left  hemiplegia  followed,  but 
unfortunately  the  lits  or  "  turns,''  as  the  patient  called 
them,  did  not  disappear.  Their  nature,  however,  changed 
somewhat,  and  other  symptoms  developed. 

Thus,  sitting  at  a  window,  he  frequently  saw  the  figure 
of  a  man  in  a  silk  hat  and  frock  coat  pass  through  railings 
and  go  down  into  an  area  ;  other  figures  seemed  to  go  up 
steps  and  ring  a  bell  at  a  door  opposite,  but  the}^  never 
went  in;  they  always  came  down  the  steps  and  went 
away  again.  At  other  times,  again,  he  seemed  to  see 
vehicles  passing  along,  quite  sileiitly  :  they  seemed  to  go 
round  a  hedge  outside  the  window.  In  all  these  instances 
of  visual  hallucinations  the  objects  appeared  to  come  from 
the  right  and  to  move  to  the  left. 

x4s  a  rule,  though  not  constantly,  these  hallucinations 
heralded  an  attack  with  the  pleasurable  sensation  and  the 
smell.  "When  the  attack  did  come,  it  was  now  more  severe; 
the  smell  lasted  only  a  few^  seconds,  and  then  the  patient 
noticed  that  objects  in  the  room  began  to  dance  up  and 
down  ;  ornaments  on  the  mantelpiece,  e.  g.,  seemed  to  be 
quivering  or  shimmering  in  an  up-and-down  motion,  and 
finally  to  rotate  from  right  to  left  ;  general  twitching  of 
the  muscles  followed,  with  either  complete  or  incomplete 
loss  of  consciousness;  severe  headache  and  vomiting 
usually  rounded  off  the  fit. 

While  these  attacks  thus  gradually  altered  and  inten- 
sified, the  patient  began  to  notice  that  he  could  not  see 
objects  to  his  left,  and  could  not  distinguish  words  at  the 
left  end  of  a  line  ;  eventually  a  complete  left  homonymous 
hemianopia  established  itself. 

Some  months  later  the  ])atient's  condition  became 
worse.      As  a   visual   aura  he  nuted  that  occasionally  the 
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door  of  liis  room  seemed  to  keep  oponiut^  and  sljuttiiig,  or 
tlie  Ijlind  seemed  to  be  nioviiiy"  up  and  down  ;  an  a(Miti<^nal 
j)lienon)en()n  was  that  auditory  hallucinations  dcveloptMl 
and  were  referred  only  to  the  left  ear;  lie  heard  whispering 
voices  in  tlit?  left  ear:  "Get  out,  you  fool,  I  don't  want 
you  here,  1  don't  w;jnt  you  here.''  These  voices  were 
quite  distinct,  though  they  appeared  to  l^e  at  a  distance, 
and  they  came  on  after  the  attack  was  over,  never  before 
it,  and  lasted  on  and  off  for  some  hours. 

What  concerns  the  immediate  subject  of  this  ])aper, 
however,  is  that  visual  ])henomena  of  the  following  nature 
supervened.  "  When  I  road  J  continually  see  between 
my  words  and  at  tlu^  beginning  of  ovovy  line  the  following 
sign,  =.  A  few  days  ago  it  used  to  be.'.,  a  sign  which 
obtruded  itself  before  the  words  continually.  On  a  blank 
page  I  see  wandering  lines  traced  all  over  the  ]iaper  ;  I 
do  not  see  these  now,  but  only  =.  AVhen  1  was  being 
X-rayed  and  the  darkness  was  thick,  I  seemed  to  see 
snake-like  forms  writhing  and  wriggling  all  over  the  walls 
and  ceiling.  I  thought  at  first  they  were  really  there, 
but  I  found  that  nobody  else  saw  them.  1  can  see  them 
again  sometimes  when  I  am  in  the  dark.  .  .  .  Ke- 
cently  things  which  I  have  been  looking  at  seem  to  recur 
very  soon,  e.  g.  after  sitting  out  in  the  garden  it  seems, 
on  my  return  to  the  house,  as  if  my  way  was  blocked  by 
bushes  and  })lants,  which  appear  very  large  and  seem  to 
be  right  up  at  my  face.  I  often  feel  with  my  stick  to  see 
if  there  is  aiiything  really  there,  being  quite  afraid  of 
tripping  over  them  or  running  into  them.  .  .  .  Also, 
after  watching  people  passing  for  a  long  time,  I  see  them 
in  places  where  it  is  (piite  impossible  for  them  to  be  ;  they 
are  unusually  large,  and  appear  to  be  very  near,  un- 
pleasantly so.      .      .      ." 

It  should  be  said  that  in  this  case  there  was  no  defect 
of  accommodation  or  convergence,  and  the  pupil  retiexes 
were  normal.  The  clinical  evidence  points  undoubtedly 
to  a  second  tumour  in  the  right  occi]Mto-parietal  i-egion, 
and   one    of   many  features  of   interest   is  the    occurrence- 
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of  unilateral  aiulitorv  hallucinations,  left  homonymous 
liemianopia,  and  in  the  remaining  riglit  field  macropsic 
visual  liallucinations,  clearly  indicative  of  their  trans- 
cortical nature.  Even  though  these  last  phenomena  might 
be  considered  as  due  to  persistence  of  retinal  impressions 
(an  explanation  wliicli  is  not  in  my  opinion  satisfactory), 
nevertheless  their  macropsic  nature  is  the  important 
point. 

A  consideration  of  the  selection  of  cases  which  has 
just  been  given  will  make  it  clear  that  the  phenomenon  of 
dysmetropsia  occurs  in  the  course  of  diseases  that  differ 
Avidely  in  their  nature,  and  as  the  result  of  l.esions  that 
differ  equally  widely  in  their  localisation.  Further, 
although  our  ideas  of  the  size  and  distance  of  external 
objects  are  intimately  interrelated,  two  of  the  above  cases 
show  that  disturbances  of  the  estimation  of  size  may 
occur  without  the  appreciation  of  distance  being  impaired, 
and  vice  vemd.  In  order  to  understand  the  pathogenesis 
of  the  varieties  of  dysmetropsia  that  have  been  given,  it 
is  well  that  we  should  glance  for  a  little  at  the  factors 
which  underlie  normal  appreciation  of  size  and  of  distance. 

It  is  usually  held  that  the  apparent  size  of  an  object 
depends  on  (1)  the  size  of  the  retinal  image,  and  (2)  the 
distance  at  w^iich  we  estimate  the  object  to  be. 

As  far  as  (I)  is  concerned,  objects  of  the  same  size, 
placed  at  differing  distances,  subtend  differing  visual 
angles  and  so  different  retinal  images.  An  object  of  a 
certain  size,  situated  at  a  certain  distance,  gives  us  a 
retinal  image  of  a  certain  size.  If  it  is  brought  to  one 
half  the  original  distance  its  retinal  image  becomes  twice 
as  large,  and  the  size  of  the  object  appears  correspond- 
ingly greater.  The  size  of  this  retinal  image,  however,  is 
considerably  influenced  by  what  is  known  as  irradiation. 
According  to  ]\lyers,  this  is  due  to  diffusion  of  light  on  to 
neighbouring  retinal  areas,  and  is  naturally  most  apt  to 
occur  with  dilated  ])U])ils  ;  hence  in  the  case  of  the  atro- 
])inised  eye  the  size  of  letters  })rinted  in  black  type  seems 
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to  be  reduced.  This  has  been  called  ^'  micropsia  at  the 
fixation  point." 

(2)  As  far  as  the  estimation  oi  distance  is  concerned, 
it  is  a  many-sided  (jiiestion  wliicli  has  ])rovoked  a  con- 
siderable amonnt  of  controversy. 

(n)  \n  biiiociiliir  vision,  that  an  external  object  sliould 
be  seen  as  a  sini^le  object,  tiie  rays  IVom  it  must  fall  on 
corresponding  ])oints  in  the  two  retina'.  If  the  rays  fall 
on  non-coi-res])onding  or  disparate  ])oinis  m  the  two 
retime,  the  result  is  doubling  of  the  image,  or  diplopia. 
This  diplopia  we  learn  to  neglect,  as  a  rule,  but,  what  is 
of  greater  importance,  we  discover  that  when  disjiarate 
retinal  ])oints  are  stimulated  the  i-elative  ])osition  of  the 
object — as  compared  with  the  position  of  the  object  tliat 
is  fixated,  giving  rise  to  the  single  image  fi'om  corre- 
sponding points — can  be  determined.  8h«juld  the  non- 
corresponding  retinal  points  be  further  away  from  each 
other  than  the  corresponding  points,  the  object  a])pears  to 
be  nearer  than  the  fixed  object,  and  further  away  if  the 
non-corresponding  points  are  nearer  to  each  other.  Thus, 
according  to  Hering,  retinal  disparation  is  the  innate 
physiological  datum  on  which  our  experiences  of  depth,  and 
of  distance  relative  to  the  fixation  point,  are  directly  based. 

(h)  It  has  long  been  held,  on  the  other  hand,  that 
distance  is  in  great  ])art  determined  by  the  size  of  tlie 
accommodative  effort,  so  to  speak  ;  in  other  words,  the 
nearer  the  object  the  stronger  is  the  effort,  by  convergence- 
innervation  and  by  innervation  of  the  accommodation- 
mechanism,  to  obtain  a  clearly  defined  image.  Con- 
versely, the  stronger  the  innervation-impulse,  the  nearer 
we  think  the  object  must  be. 

Now,  in  considering  this  view,  we  must  beware  of 
speaking  loosely.  Assuming  for  the  moment  that  we  are 
conscious  of  the  "  effort  "  of  accommodation,  from  what 
part  or  parts  of  the  functioning  mechanism  dc^  we  gain 
that  information  ?  We  may  su])])ose  that  from  the  aji- 
propriate  motor  centre  (its  situation  will  be  referred  to 
below)  an  innervation-im]nilse  ]iasses  to  the  ciliary  muscles 
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and  to  the  muscles  for  convergence  :  Avlietlier  tin's  inner- 
vation, motor,  or  efferent  current  itself  is  sensed  is  more 
than  doubtful.  In  Titchener's  words,  "  there  is  no  such 
thing  as  a  motor-cell  sensation,  a  sensation  corresponding 
to  the  innervation  of  a  muscle  or  group  of  muscles/^ 
Nevertheless,  so  great  an  authority  as  Hughlings  Jackson 
maintained  that  '^the  out-ii-oino-  current,  a  motor  cerebral 
current,  is  concerned  with  the  physical  processes  during 
referrings  of  sensations  to  parts  of  the  body."  Be  this  as 
it  may,  the  consensus  of  present-day  opinion  holds  that 
we  have  no  knowledge  of  the  '^  amount  "  of  an  innerva- 
tion-current  from  the  innervation  alone. 

Bv  the  contraction  of  the  muscles  above  mentioned, 
however,  the  ordinary  view  is  that  sensory  terminals  in 
the  contracting  nniscle  are  stimulated,  and  tlius  an  afferent 
stimulus  passes  to  the  postulated  '^centre";  according  to 
the  '^  size  ^^  of  this  impression  is  the  degree  of  accommo- 
dation regulated,  and  our  awareness  of  it  is  the  basis  of 
our  knowledge  of  the  acconmiodation  '^  effort.^'  It  is 
certainly  doubtful  whether  these  kinaesthetic  impres- 
sions play  as  important  a  part  in  the  appreciation  of 
distance  as  has  been  attributed  to  them  ;  a  number  of 
reasons  for  this  criticism  have  been  cogently  set  out  by 
Myers,  and  he  sums  up  by  saying  that  "'  all  the  evidence 
goes  to  show  that  we  depend  far  more  on  retinal  than  on 
kina?sthetic  sensations  for  our  awareness  of  eye  movement," 
at  least  in  the  adult,  though  oculomotor  and  ciliary  muscle 
sensations  may  ccmceivably  be  of  importance  in  infancy. 

It  is,  moreover,  a  matter  for  discussion  whether  the 
"  effort  "  or  "  strain  "  we  '^  feel  "  when  accommodating 
for  a  very  near  object  is  the  outcome  of  the  kineesthetic 
impressions  just  referred  to  ;  it  may  not  be  nmscular  in 
origin  at  all.  There  are  histological  reasons  for  enter- 
taining doubt  whether  kinoesthetic  sensations  can  be 
derived  from  the  contracting  ciliary  muscles,  and  indeed 
from  the  external  (jcular  muscles  also. 

{(■)  A])art  from  retinal  images,  retinal  dis]iaration,  and 
kinii'stlietic     iin])i'essions,    however,    especinlly    where    the 
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objects  are  at  such  a  distance  that  the  iiiiluence  of  tlie 
two  latter  must  be  uei^^b'g'ilile,  we  are  still  well  aware  of 
(litToreiices  in  distance.  Certain  ])sych()l<)gic{il  factors 
come  into  ])lay,  such  as  (|uestions  of  distinctness,  relative 
size,  li.i^^ht  and  sluide,  etc.  A  laiire  object  seems  nearer 
than  a  small  (jne  ;  a  dnrk  object  aj)|)ears  farther  off  than 
a  bright  one;  conditions  of  the  :it  ino>j)here  modify  our 
ideas  of  distance  materially.  A«r;iin,  many  well-known 
optical  illusions  show  that  our  jutlgment  of  size  and  of 
distance  is  often  dependent  on  these  j)sycholoL'"ical  factors, 
and  independent  of  retinal  and  muscular  components. 

It  must  also  be  understood,  iinally,  that  thes(^  various 
components  have  different   values  in  different  individuals. 
For  some,  the  size  of  the  retimd  image  is  more  ])rominent 
than  the  kinsesthetic  factor,  for  others,  vice  versa  ;    others 
still, no  douT)t,form  their  estimation  of  distance  maiidy  from 
the  so-called  psychological  factors.     In  short,  the  apprecia- 
tion of  distance  is  a  complex  of  various  elements,  a  fact 
which  we  shall  see  renders  the  varying  results  of  lesions  of 
the  mechanism  of  accommodation  more  easy  of  explanation. 
The  interrelation  of  size  and  distance,  too,  is  peculiarly 
difficult    to    determine    accurately.      It   was   stated   above 
that  the    apparent  size  of  an  object  depends   inter  alia  on 
the  estimate  we  form  of   its  distance  ;   yet  in  deciding  the 
relative   distances   of   objects   we    in    some   cases  at  least 
depend   in   part  on  tlieir  a})parent  sizes.      For  the  deter- 
mination   of   both,  according   to   Elschnig,  several   of   the 
factors    emplo^'ed   are   identical,   though    they   do   not    all 
work  together  in  the  same  way.    Thus  the  distance  of  the 
observed  object   appears  different   to   different  people  ;   in 
the  case  of  micropsia  some  think  the  object  nearer,  otliers 
further  away,  though  to  both  it  seems  small,  and  similarly 
with  macropsia. 

We  must  next  take  into  consideration  the  different 
links  in  the  cerebral  mechanism  wliereby  the  factors  that 
underlie  our  appreciation  of  size  and  of  distance  are 
combined;  that  is  to  say,  we  must  figure  out  the  anatomico- 
physiological  schema  that  is  involved. 


430  DISEASES    OF    THE    NERVOCS    SYSTEM. 

We  have  seen  that  tlie  estimation  of  size  may  be 
supposed  to  be  reguUited  mainly  by  (1)  retinal  images 
and  retinal  disparation  ;  (2)  accommodation  and  con- 
vergence "  effort  ^'  ;  and  (3)  certain  so-called  psychological 
factors.  How  are  these  combined  ?  It  is  well  to  endeavour 
to  bring  the  mechanism  concerned  into  line  with  other 
known  cerebral  mechanisms  as  far  as  is  possible  ;  to 
maintain,  in  other  words,  physiological  harmony. 

(a)  Peripheral  inechanism  :  ^'  lowest  level  '^  of  Hugh- 
lings  Jackson. — On  the  afferent  or  sensory  side  there  is 
the  retina  as  the  end  organ.  Local  disease  of  the  retina 
will  interfere  with  the  ^^assage  of,  or  otherwise  distort, 
the  appropriate  sensory  stimuli  fiom  corresponding  or 
disparate  retinal  points.  Hence  the  dysmetropsia  some- 
times  seen  in  retinitis,  where  the  retinal  end  organs  are 
presumably  separated  by  inflammatory  exudate,  producing* 
micropsia,  or  approximated  by  pathological  adhesion,  pro- 
ducing macroi)sia.  Mackay  has  published  some  excellent 
instances  of  this  dysmetropsia  in  his  paper  on  "  The 
Blinding  of  the  Retina  by  Direct  Sunlight." 

On  the  sensory  side,  also,  are  the  afferent  stimuli  from 
the  contracting  ocular  and  ciliary  muscles,  conveyed 
centrally  by  the  ophthalmic  and  long  ciliar}^  nerves  respec- 
tively. We  have  already  had  occasion  to  observe  that 
it  is  doubtful  whether  these  impressions  are  of  much 
importance  for  the  symptom  of  dysmetropsia. 

On  the  motor  side,  there  is  the  set  of  lower  motor 
neurones  from  the  linked  oculomotor  nuclei  in  the  mid- 
brain to  the  internal  recti,  ciliary  muscles,  and  the 
.spliincters  of  the  irides.  Paralysis  or  paresis  of  accom- 
modation, whether  j^roduced  by  disease  or  artificially  by  a 
mydriatic,  is  often  stated  to  be  accompanied  by  micropsia, 
and  the  commonly  accepted  explanation  is  given  as  follows, 
in  the  words  of  Fuchs  :  "  Since  in  this  condition  (paralysis 
of  accommodation)  the  act  of  acconnnodation  for  any  given 
distance  of  the  object  costs  us  a  greater  effort  than  under 
other  circumstances,  we  estimate  the  accommodation  at  too 
liigli  a  figure,  and  hence  believe  the  object   to  be  nearer 


DYSMETROI'SIA    AND    ITS    I'ATHOOEN  CSIS.  43  f 

than  it  really  is  :  but  as  the  I'etiiial  innit^c  is  iiu  larger,  we 
think  that  the  object  itself  has  diminished  in  size.  The 
same  ])hen()menon  manifests  itself  when  an  emmetrope 
looks  thr()iiL:h  concave  <^lasses  ;  these  make  objects  look 
smaller  to  \\'\in  ;  fur,  to  overcomr  the  concave  glasses,  lie 
must  strain  his  accommochition.  Now,  without  being 
distinctly  aware  of  this  strain,  he  yet  infers  from  it  that 
objects  are  nearer  than  they  are  ;  and  thus  the  latter, 
since  their  retinal  images  are  not  any  larger,  seem  smaller 
to  liim.  The  converse  phenomenon — macropsia — is  observed 
in  spasm  of  the  accommodation." 

Now,  if  the  muscles  of  accommodation  are  completely 
paralysed,  they  will  not  contract  by  any  effort,  however 
great  ;  hence  there  cannot  possibly  be  any  kinjesthetic 
impressions  passing  centrally  from  the  muscles.  If,  there- 
fore, micropsia  results  with  complete  paralysis  of  accom- 
modation, kiniesthesis  has  nothing  to  do  with  its  production. 
It  has  been  said  above,  moreover,  that  there  is  no  such 
thing  as  a  motor-cell  sensation,  and  that  there  is  no 
satisfactory  evidence  that  a  motor-innervation  current  of 
itself  produces  a  sensation  of  strain  or  effort.  With  far 
greater  likelihood  we  may  ascribe  the  micro])sia,  if  it 
occurs,  to  a  disturbance  produced,  by  the  paralysis  of 
accommodation,  in  the  acquired  retinal  scheme  or  system 
whereby  we  determine  the  relative  size  and  distance  of 
objects.  In  this  way  may  be  explained  the  binocular 
micropsia  of  Case  1  and  the  uniocular  micropsia  of 
Case  2. 

But  in  this  connection  the  important  question  is  : 
What  are  the  actual  facts  ?  Is  paresis  or  paralysis  of 
accommodation,  ])athological  or  artificial,  accompanied  as 
a  fact  always  by  micropsia,  and  spasm  of  accommoda- 
tion by  macropsia  ?  The  sim])le  truth  is  that  they  are 
not  by  any  means  always  so  accompanied.  In  innumer- 
able instances  during  the  last  ten  years  I  have  satisfied 
myself  that  patients  with  one  or  both  eyes  under  tlie 
influence  of  atropine  are  not  aware  of  any  dysme- 
tropsic   defect^   and    cases  ^  of    complete    ophthalmoplegia 
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externa  ami  interna  have  come  under  my  notice  where  no 
such  impairment  in  the  estimation  of  size  or  distance  is 
comphiined  of. 

Clearly,  therefore,  we  are  driven  to  the  conclusion  that 
in  different  individuals  the  retinal  image,  retinal  dispara- 
tion,  accommodative  effort  (if  there  is  such  a  thing), 
and  the  psychological  factors  are  prominent  in  widely 
different  degrees  in  the  determination  of  the  depth  or 
distance  of  an  object  in  the  visual  field,  and  so  of  its  size. 

(b)  Cortical  or  'projection  mechanism  :  ^'middle  level"  of 
Hughlings  Jackson. — Modern  cerebral  physiology,  in  the 
next  place,  teaches  that  all  voluntary  movements  must  be 
represented  in  the  cerebral  cortex.  In  Hughlings  Jack- 
son's words,  "  every  movement  called  voluntary  will  be 
represented  in  the  cerebral  hemispheres,  and  thus  there 
must  be  representation  in  them  of  all  ocular  movements 
a  man  can  effect  when  he  tries.''  Cortical  centres  for 
ocular  movements  are  known  and  recognised,  and  by 
analogy  we  must  postulate  a  cerebral  centre  for  accom- 
modation. 

Impairment  of  the  function  of  this  cortical  accom- 
modation centre  may  be  brought  about  in  two  ways,  either 
by  defective  stimuli  from  the  afferent  side,  or  by  imperfect 
stimuli  from  a  hypothetical  higher  motor  centre,  a  psycho- 
motor or  psychical  centre,  an  association — as  opposed  to 
the  projection — centre  just  mentioned.  It  has  been  sup- 
posed by  Veraguth  that  dysmetropsia  of  cortical  origin  is 
due  to  hyperaesthesia  or  hypoaesthesia  of  the  sensory  part 
of  this  sensorimotor  cortical  accommodation  centre  :  in 
the  former  instance  we  gain  the  impression  of  accom- 
modating more  than  we  actually  are,  hence  micropsia 
results,  and  vice  versa  for  macropsia.  The  accompanying 
diagram  will  help  in  the  understanding  of  the  theory 
under  discussion  (Fig.  47). 

This  hypothesis  is,  however,  open  to  the  same  objections 
as  have  been  advanced  in  tlie  case  of  the  peripheral 
accommodation  mechanism,  the  chief  being  that  the 
evidence    that  we  gauge   acconmiodation   by  the   lielp   of 


nvSMETROl'SIA    AND    ITS    PATHOGKNKSIR. 


433 


kinaestlietic  impressions  from  contracting  muscles  is  unsatis- 
factory. It  is  more  probable  that  the  necessary  afferent 
stimuli  for  tlic  activity  of  the  cortical  accommodation  centre 


Fia.  47. 


(a) 


(h) 


(c) 


(a)  Hufjhlings  Jackson's  "lowest  level";  (6)  "middle  level"; 
(c)  "  hi<?host  level." 

1.  Peripheral  accommodation  centre  (oculomotor  nuclei).  2a.  Sen- 
sory part,  and  2b.  motor  part  of  sensorimotor  cortical  accommoda- 
tion centre.    ',i.  Cox'tical  half-vision  centres.    4.  Transcortical,  or 

psychical  "  centre  "  ; sensory  or  aflferent  paths  ; 

motor  or  efferent  paths. 

are  derived   from  retinal   impressions  passing   first  to  the 
cortical    half-vision    centres    and    thence   to    the    cortical 
accommodation  centre.       Koster   and  others  believe   that 
VOL.  XXXVI.  28 
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Ave  derive  from  the  sensory  part  of  the  sensorimotor  cortical 
centre  "  a  sensation  of  the  strength  of  innervation  of  the 
motor  part  of  the  centre,"  but  I  may  repeat  that  the  evi- 
dence for  this  "  motor  sensation  "  is  equally  unsatisfactory. 

Whatever  be  the  explanation  of  the  dysmetropsia,  it  is 
maintained  that  in  the  case  of  such  cortical  diseases  as 
epilepsy  and  migraine  the  phenomenon,  when  it  occurs, 
results  from  impaired  function  of  the  cortical  accommo- 
dation centre,  as  in  my  Cases  4  and  5. 

(c)  Transcortical  or  association  inecJianism  ;  "  higJtest 
leveV  of  Hughlings  Jachson. — A  consideration  of  the 
phenomena  of  hysteria,  in  the  third  place,  and  of  Case 
No.  8,  shows  that  dysmetropsia  may  arise  from  a  disturb- 
ance of  function  of  a  transcortical  or  psychical  kind.  In 
Case  8,  for  instance,  one  of  the  many  noteworthy  features 
is  that  some  at  least  of  the  visual  hallucinations  were 
macropsic.  The  explanation  of  this  curious  fact,  in  my 
opinion,  can  only  be  that  they  resulted  from  stimula- 
tion of  the  visuo-psychic  area,  which  for  some  reason  was 
undergoing  or  had  undergone  some  pathological  change 
whereby  dysmetropsia  was  produced.  Whatever  be  the 
nature  of  the  physiological  correlates  of  visuo-psycliic 
phenomena,  one  may  suppose  them  so  altered  as  to 
exteriorise  themselves  in  dysmetropsic  instead  of  "normar^ 
hallucinations  when  the  area  or  areas  concerned  were 
irritated,  either  directly  by  the  cerebral  tumour,  or 
indirectly  by  some  toxin  it  may  have  generated. 

Again,  attention  may  be  directed  to  the  symptomatology 
of  Case  6.  In  this  instance  of  hysteria  the  clinical 
features  cannot  be  explained  by  any  alteration  in  function 
of  the  cortical  accommodation  centre.  In  this  respect 
the  anomalous  issue  of  the  tests  with  plus  and  minus 
lenses  is  conclusive,  as  is  also  the  nature  of  the  hemi- 
dysmetropsia.  Further,  were  additional  proof  needed, 
we  may  find  it  in  the  association  of  macropsia  and  macro- 
gra])liia.  As  Pick  has  conclusively  demonstrated,  the 
"  normal  "  liandwritiiig  in  macropsic  cases  is  micro- 
graph ia,  which  is   obvious   when  we   remember    that  the 
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macropsic  ])iiticMit  thinks  liis  liaiid  is  moving  more  tlum 
it  rcjilly  is.  ]n  Case  G,  not  only  is  tlio  ctilli«rra))liy  with 
tlio  nincropsic  eye  (jind  eyes)  definitely  niacro^niphic,  Injt 
with  both  eyes  shut  it  is  even  more  iniicrograpliie,  showing 
the  defect  is  essentially  psycliical  in  orif^in. 

AlM'KNDIX. 

As  the  references  to  this  su])ject  in  t])e  literature  are 
sornewliat  s])arse  and  difficult  to  trace,  I  liave  nuide  brief 
abstracts  of  such  recorded  cases  as  I  have  been  able  to 
discover,  wliich  are  licre  appended,  and  I  have  classified 
them,  as  far  as  it  is  possible,  accordint^  to  the  scheme 
which  is  proposed  in  this  paper: 

Veraguth. — Dinit.-ich.  ZtUachr.  f.  Nervenhcilk.,  1903,  Bd. 
24,  S.  453. 

Cask  1. — Male,  a}t.  30  years,  had  attacks  of  the 
nature  of  petit  mal,  during  which  he  saw  every- 
thing for  a  few  seconds  greatly  enlarged.  Letters 
seemed  three  times  their  normal  size.  Later  he 
developed  major  epilepsy.      (Cortical  group.) 

Case  2. — Male,  aet.  61  years,  had  cerebral  arterio- 
sclerosis, paralysis  of  convergence,  paralysis  of  u]i- 
ward  and  downward  movements,  diplopia,  slight  facial 
weakness.  The  pupillary  reactions  were  present. 
With  right  eye  (left  closed),  macropsia  plus  "  red 
vision  '^  ;  with  left  eye  (right  closed),  micropsia  plus 
"  pale  yellow  vision  '^  ;  with  both  open,  objects  of 
normal  size  and  colours,  but  diplopia.  A  case  of 
dysmetropsia  and  dyschromatopsia,  associated  witli 
definite  nuclear  lesions.  Cf.  also  Sidler-lluguenin's 
case,  below.      (Peripheral  group.) 

Case  3. — Female,  get.  23  years,  with  typical 
hysteria.  Temporary  short  attacks  of  monocular 
micropsia  with  dyschromatoj)sia  ;  "everything  seems 
white  like  snow.''      (Transcortical  group.) 

Case  4. — Male,  a^t.  16  years,  a  neuropatli,  with 
exhaustion  psychosis.  When  reading  or  playing 
piano,  objects  suddenly  seemed  to  recede  to  a  great 
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distance  and  become  very  small.  At  tlie  same  time 
every  movement  of  tlie  patient^s  hands,  arms,  limbs, 
seemed  to  become  enormous,  tlirougli  an  enormous 
range  {"  riesige  Dimcnsionen  ").  Ocular  apparatus 
normal.  (Transcortical  group.) 
Pfistek. — Neurolo<i'isrhrs  Central b.,  1904,  Bd.  23,  8.  242. 

A  neuropathic  male  patient,  with  a  bad  family 
histor3\  Attacks  of  micropsia  of  some  minutes^ 
duration;  objects  seemed  "fifty  miles  ^^  away,  j^et 
details  absolutely  distinct.  The  anomaly  disappeared 
if  he  got  u])  and  made  big  movements  with  arms. 
On  looking  u])  or  down  no  micropsia,  but  only  when 
looking  straight  ahead.  Thus,  wlien  looking  at  a 
person,  the  face  seemed  far  away  while  the  hands 
and  feet  were  quite  near.  ])ui-ing  these  attacks  of 
micropsia  the  patient  felt  that  any  little  movement 
he  made,  say  of  a  fingei-,  was  enormously  big 
["  meterlange  Excursione]i  in  den  Fingerspitzen  ^'), 
similarly  with  movements  of  arms  and  legs  {"  von 
ungeheurer  Amplitude  ^').  (Probably  transcortical 
group.) 
Meige. — Bevue  Nenrologtqne,  1903,  vol.  xi,  p.  100. 

Boy,  aet.  15  years,  a  ty])ical  tiqueur.  From  time 
to  time  had  attacks  of  micropsia  of  a  few  minutes' 
duration.  Regarded  by  tlie  author  as  due  to  a 
transient  defect  of  accommodation  (peripheral 
group),  but  he  thinks  it  might  also  be  considered  a 
"  tonic  tic."  (Transcortical  group.) 
SiTTiG. —  Monatschr,  f.  Psych,  n.  Neiiv.,  1913,  Bd.  33, 
S.  361. 

Case  1 . — Female,  aet.  26  years.  Case  of  hysteria. 
With  the  right  eye  only,  macropsia  ;  with  the  left 
only,  micropsia.  With  stereoscope  test,  the  line  she 
really  saw  with  the  left  eye  she  said  was  bigger  than 
that  she  saw  witli  the  right,  because  she  thought 
she  was  looking -at  it  with  the  right  eye,  as  it  (the 
line)  was  on  the  right  side,     (^franscortical  group.) 

Case   2. — A  male  patient  suffering   from    alcohol- 
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Isjii.  Nficropsiji  with  tlio  lot't  eyo.  The  symptom 
only  histcd  two  hours.  (More  dotjiils  arc  reqiiirod 
to  ^roiip  til  is  case  satisfactorily.) 

Casi-:  3. — Male,  a't.  17  years,  with  typical  hysteria. 
With  l)oth  eyes  o])eii,  vision  normal.  Witli  left 
only,  micropsia,  nnd  alsn  niacroo^rapliia.  Kcstriction 
of  both  visual  fields,  \j.  ^  It.,  anosmia  L.  and  cuiii- 
pleto  analo;esia  L.      (Transcortical  group.) 

Cask  4. — Female,  let.  20  years,  with  typical 
hysteria.  Sho  renuirked  spontaneously  that  with 
both  eyes  everything-  seemed  bigger.  With  the 
left  eye  only,  objects  were  ^'  bigger  than  normal  ^' ; 
with  the  right  eye  oidy,  '^  snndler  than  with  the  left." 
Thus,  macropsia  with  b(Uh  eyes,  and  also  with  the  Ud't 
eye  ;  with  the  left  eye,  further,  macrograph ia  was 
noted.  (Transcortical  group.) 
HevkkoCIT. — Ni'urohxiisi'lu'n  Crutralh.,  I'JUo,  I)d.  2\-, 
8.  229. 

A  male,  a^t.  19  years,  suffered  fro)n  curious 
attacks  which,  from  the  description  given,  may  be 
provisionally  classed  as  ])sychical  equivalents  of 
epilepsy.  In  these  attacks  his  mental  images  of  any 
objects  seemed  to  be  gigantic  ;  the  head  of  a  j)in 
was  "  as  big  as  a  house,"  the  mental  ])ictuie  of  a 
man  seemed  to  "have  no  end  to  it."  At  the  same 
time,  on  the  other  hand,  his  percejitions  of  actual 
objects  were  perfectly  normal.  Thus,  only  the  image 
(Vorstellung)  was  macropsic.  not  the  ])crception 
(VVahi-nehnning).  (Transcortical  group  presumably.) 
Hkvkuoch. — Nriirolixjische'.s  Cni/ni/h.,  19()S,  Hd.  27, 
8.  930. 

A  patient  with  traumatic  neurosis,  who  complained 
that  eveiything  in  the  right  half  of  his  field  of  view 
was  smaller  than  to  the  left.  In  addition,  objects 
placed  in  the  right  hand  felt  snudlcr  than  identical 
objects  in  the  left.  The  patient  showed  other 
svm})toms  of  hysteria  (though  curiously  the  author 
does  not  make  this  diagnosis).       It  is  unnecessary    to 
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use  the  author's   term   ^'  stereohemidysmetresis "  for 
the  condition.       (Transcortical  group.) 
SiDLEK-HuGUENiN. — KUu.  Monatshl.f.  AiigeiiheilJx.,  1903, 
Bd.  41,  July-December,  S.  134. 

A  patient,  a)t.  58  years,  male,  with  paralysis  of  con- 
vergence and  facial  paresis,  paralysis  of  upward  and 
downward  movements,  and  weakness  of  the  right 
external  rectus.  Onset  sudden.  Witli  the  right  eye 
only,  macropsia,  and  "  things  seemed  redder  "  ;  with 
the  left  eye  only,  micropsia,  plus  "things  yellow  to 
cadaveric  whiteness. '^  With  both  eyes,  diplopia, 
but  things  in  their  natural  colours.  The  dysme- 
tropsia  was  never  present  when  objects  were  further 
off  than  one  metre.  The  pupils  reacted  sluggishly 
to  light. 

Author  regards  case  as  one  of  arterio-sclerosis. 
The  lesions  were  in  all  probability  nuclear.  The 
remarkable  resemblance  between  this  case  and 
Veraguth's  second  case  is  specially  worth  noting, 
because  of  the  identical  dysmetropsic  and  dyschro- 
matopsic  associations.  So  specific  are  they  that  one 
naturally  supposes  they  indicate  some  specific  lesion. 
(Peripheral  group.) 
JosEFSON. — Deutsch.  Zeitschr.  f.  Nervenheilk.,  1913, 
Bd.  49,  S.  341. 

A  woman  gradually  developed  the  usual  signs  of 
intracranial  tumour,  with,  among  other  symptoms, 
right  homonymous  hemianopia.  While  the  latter 
was  coming  on  the  patient  suffered  from  visual 
hallucinations  always  referred  to  the  right  visual 
field.  Many  of  the  hallucinatory  objects  were  noted 
by  her  to  be  very  much  larger  than  real  objects  of 
the  same  nature  would  have  appeared.  Patient's 
ideas  of  distance  and  of  perspective  were  very  much 
at  fault ;  "  the  room  seems  so  big,"  ''  the  doctor 
seems  so  tall  and  his  face  so  large."  Slight  degree 
of  agnosia  and  jx'rhaps  of  alexia.  Post-mortem,  a 
glioma  of  tlie  left  occipital  lobe,  invading  the  anterior 
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part  of  tlio  lower  inar<^In  of  tlie  calciiriiio  tissure,  and 
extendiiij^''  forward  in  flu*  substance  of  thv.  IoIm-  to 
the  lati'ral  ventricle,  into  tlie  wall  of  wliicli  it 
l)ulged. 

The     case     bears     considerable     resend)lance     to 
Case  8  reported  above.      (Cortical  })lus  transcortical 
groups.) 
LiEUSciiKiv'. — Monat.schr.  f.  Psych,  ii.  Near.,  19H),  Hd.  'J.S, 

S.  147. 

A  male  patient,  a*t.  G2  years,  with  cerebral  arterio- 
sclerosis. With  both  eyes,  fretpient  micropsia. 
Sometimes  the  left  side  of  any  object  appeared  larger 
than  the  right  ;  the  examiner's  face  appeared  to  the 
})atient  to  be  swollen  on  the  left  side ;  a  circle  was 
drawn  out  into  an  ellipse  on  the  left.  Sometimes 
people  or  objects  he  looked  at  seemed  to  be 
"  sticking  in  his  eyes,"  especially  if  they  were  near. 
Peripheral  ocular  mechanism  in  every  way  normal. 
(Transcortical  or  cortical  group.) 
LiEBSCHER. — Jahrh.  f.    Psych,    u.    Neur,,    1907,  Bd.  28, 

S.  113. 

Young  man  with  hysterical  symptoms,  including 
restriction  of  visual  fields.  Macropsia  with  both 
eyes  open  ;  when  the  left  eye  was  atropinised  he  saw 
normally  with  it  (obviously  by  suggestion).  With 
eserin,  and  even  with  distilled  water,  macrographia 
and  macropsia  were  noted  with  the  left  eye  treated  ; 
when  this  was  closed  and  the  right  eye  opened, 
macropsia  and  micrographia.  (Transcortical  group.) 
Di   Gaspeuo. — Jonnial  f.  F.sycli.  i(.  Ncnr.,  1908,  Hd.  11, 

S.  115. 

A  young  man,  ivt.  28  years,  with  acute  alcoholic 
neurosis  ("  acute  toxic  hallucinosis  '').  lie  showed 
macropsia,  dyschromatopsia,  and  dysmorphopsia  for. 
animate  objects  only  (human  beings,  animals),  not  for 
inanimate  objects.  In  addition  his  visual  hallucina- 
tions were  macropsic  and  sometimes  also  niacro]v<ic- 
dysmorphopsic.      (Transcortical  group  presumably.) 
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Di  Bo^o.— Arch,  di  Opthahn.,  1897,  vol.  4,  p.  897. 

A  case  of  hysterical   jDolyopia  and   macropsia,  the 
latter  uninfluenced  by  glasses  or  atropine.      (Trans- 
cortical group.) 
Fischer. — Monatschr.  f.  Psych,  u.  Nciir.,  1907,  Bd.  19; 
S.  290. 

A  female,  ?e>t.  22  years,  with  typical  hysteria. 
She  showed  the  usual  combination  of  macropsia  and 
micrographia,  and  by  many  tests  the  writer  proved 
that  in  this  case  the  action  of  atropine  and  eserin  was 
to  add  a  plus  or  minus  to  the  existing  macropsia,  so 
to  speak.  As  in  this  instance  he  believes  that  the 
condition  follows  anatomo-physiological  laws,  he 
regards  his  case  as  one  of  cortical  dysmetropsia 
(=  cortical  group),  and  places  the  lesion  in  the 
cortical  area  for  the  sensory  components  of  accommo- 
dation. The  chief  point  about  this  case  is  that  it  is 
one  of  hysteria  in  which,  apparently,  certain  of  the 
symptoms  followed  physiological  rather  than  psychical 
laws. 
Fischer. — Monatschr.  f.  Psych,  u.  Neur.,  1907,  Bd.  21, 
S.  1. 

The  above  case  further  analysed,  and  a  second 
cited.  In  the  latter  a  man,  aet.  38  years,  suffered 
from  traumatic  neurosis,  with  visual  hallucinations, 
etc.  All  objects  he  looked  at  were  bigger  on  the 
left  side,  and  distorted,  angled  instead  of  round, 
swollen,  etc.  This  was  true  also  of  his  visual  hallu- 
cinations, in  which  the  left  side  of  the  hallucinatory 
objects  were  similarly  macropsic  and  distorted  also. 
Cf.  Case  6  and  the  following  one  from  Janet. 
(Transcortical  group.) 
Janet. —  Lhs  Ncvroses  et  les  Ich-es  Fixes,  vol.  i,  p. 
277. 

Janet^s  case,  "  Justine. ^^  Inter  a  I  id  the  ])atieiit 
had  spasm  of  convergence,  monocular  hemi-diplopia, 
hemi-macropsia,  and  lieuii-micropsia.  With  both 
eyes  open,  it  was  always   and  only  the    right   side  of 
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objects  that  appeared  niacropsie  or  iiilci'op.sic ;  tlie 
plienomenon  ])ersisted  with  tlic  liijht  eye  cdosed,  h-fi 
open.  With  the  left  closed,  right  open,  tlie  pheno- 
menon ])assed  to  the  left  liehl, 

(■/.  Case  G  ab(ne.       ('i'ranscortical  «^i-(nip.j 
Janet  describes  a  second   case  of   hysteria    (Ma.), 
a  patient  who,  with  tlic;  right   eye    only,  saw  objects 
enlarged  on  the  right  side  and  showed  niacrographia, 
of  a  sort,    the    further   away   to   the   right    her   hand 
went. 
Heilbkonnki;. — DcuUcli.  Zt-itsclir.  J\  N*  rrciiJuil/,-.,   1UU-1-, 
Bd.  27,  S.  lU. 

An  ap])arently  normal  man,  jet.  27  years,  observed 
when  at  school  that  the  book  which  he  was  readin<r, 
and  the  letters  on  the  page,  seemed  to  retreat  into 
the  distance,  although,  as  the  letters  someliow 
remained  of  ordinary  size,  he  had  no  difficulty  in 
reading.  It  was  only  the  object  of  his  dii-ect  gaze 
whicli  seemed  thus  to  retreat;  the  hands  whicli  held 
the  book  did  not  alter  in  position.  The  plienomenon 
has  often  recurred  since.  Also  attacks  of  vertigo 
apparently  akin  to  petit  m(d.  Heilbronner  uses  tlie 
term  "  porropsia "  (from  Tropoai  =  afar).  (Pre- 
sumably cortical  group.) 

Sir  Gkorue  Bekky  said  he  was  glad  to  hear  the  author 
change  the  name  from  dysmegalopsia,  because  tliat  wjis 
suggestive  of  only  luilf  a  pi"0cess.  Ihit  he  would  hke  to 
ask  what  there  was  against  the  teini  metamor})hopsi:i,  a 
name  which  had  been  a})plied  to  that  sort  of  condition. 
He  thouirht  Dr.  Wilson  had  i-ather  intensified  the  difficult v 
of  understanding  this  condition.  Xo  doubt  the  case  which 
he  had  described  as  psychical  dysnietropsia  was  the  kind 
of  case  which  it  was  very  difficult  to  understand  ;  it  was 
an  abnormal  mental  condition.  The  nuM'e  tact  thai  while 
it  was  only  one  eye  which  was  su})posed  to  see  larger  than 
the  other,  the  person  thought  he  saw  larger  on  one  side 
than  on  the  other,  and,  in    the  case   shown,  drew  a  circle 
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to    the  I'iglit  and   not  to   tlie   left,  was  a   condition  which 
could  not  be  explained   in   a   physical   way.      Ur.  Wilson 
passed  over  what  to   the  oculist  was  the  most  interesting 
form  of  metamorpliopsia_,    the  retinal   one,   in    which    the 
metamorphopsia    was    due    to    a    disarrangement    of    the 
elements  of  the  retina,  owing  to  exudation,  which  either 
separated  them  in  the  early  stages  or  approximated  them 
in  the  later  stages.      These  cases  were  common  and  fairly 
regular  in  their  type.      But  he  did  not  understand  why  the 
author  was  not  disposed  to  admit  of  accommodative  meta- 
morphopsia, and  he  would  like  to  ask  one  question.      Dr. 
Wilson  mentioned   a  case   in   which  there  was   micropsia 
seen  when   looking  with  one  eye,  while  objects  appeared 
normal  in  size  when  seen  with  the   other  eye.      AVas  the 
other  eye  entirely  closed  in  that  case  ?     He  asked  because 
one  could  easily  understand  that  if   on   fixation  with   one 
eye  there  was  induced  a  certain  amount  of  accommodation 
owing  to  hypermetropia,  there  would  be  associated  with 
this    accommodation   a   latent   convergence,   which  would 
give   the  impression  that  the  object    lay   nearer  than    it 
actually  did,  and  therefore  appeared  smaller,  just  as  in  the 
striking   and    characteristic    effect    produced    by   prisms, 
where    there   was   an   association  between  the   degree  of 
convergence  of  the  optic  axes   and  the  knowledge  of  dis- 
tance at  which   the  object  lay.      A  familiar   example   of 
the  effect  of  knowledge  of  distance  was  afforded  by  one's 
two  hands.      If  one  hand  were  held  in  front  of  the  other, 
but  twice   as  far  away,  it   appeared  of  the  same   size   as 
the  nearer  one,  because   one  knew  where  it  was,  whereas 
the  retinal  image  of  the  one  twice  as  far  away  was  really 
only  half  the  size  of  the  other.      As  far   as  he  had  been 
able    to    follow    Dr.  Wilson,   he  was  interested  mainly  in 
tliat  gentleman's  third  group,  the  psychical  one  ;  it  was  an 
exceedingly  interesting  gi'oup,   and  one   which   could  not 
be  othei'wise  exjjlained.      Tiiat,  however,  was  an  abnormal 
condition,  and  he  did  not  sec;  any  reason    to  bring   it  into 
association   witli^the  otlici-  foi-nis  of  nietaiiioi'pliopsia,  as  he 
preferred  to  call  the  coiidilion.      Tliis  admitted  of  discus- 
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sioii,  l)iit  lie  would    not   take  up  the  lime  oi"  tlic  Society  V)y 
sayin<^  any  nioi-c. 

Mr.  Ckaici  said  lie  had  very  often  ])een  struck  by  the 
fre(iU(Mi('y  witli  which,  on  testing"  a  ])atient  witli  Sncdlcn's 
test-types  at  the  usual  distance  with  one  eye  (jbscured  in 
the  ordinary  way,  lie  had  observed  tin?  foUowinti"  peculiarity. 
If  the  pjitient  were  einni('tro|)ic  ov  sli<^}itly  hyperrnetro])ic, 
and  a  +  ()•")  or  H-  1  lens  was  put  in,  he  said  that  it  made 
the  distant  type  smaller  tlum  with  the  naked  eye.  lb- 
had  wond(»red  whether  the  piitienf  meant  tliat  the  type 
was  smaller  or  dimmer.  lie  had  (juestioned  intelli<^ent 
patients  as  to  which  it  was  they  meant,  and  they  insisted 
that  the  introduction  of  the  plus  lens  made  the  type  look 
smaller.  The  converse,  /'.  r.  a  weak  minus  lens  making 
the  type  look  lari»ei',  did  not  happen  so  often,  but  it  did 
occur.  He  had  listened  attentively  to  Di-.  Wilson's  paper 
to  detect  anything  which  would  explain  that  phenomenon 
but  he  had  not  found  any.  Perhaps  the  author  would 
endeavour  to  expTain  it  in  his  reply. 

Mr.  Cyihl  Walkef^  desired  to  offer  a  suggestion  in 
regard  to  nomenclature.  He  saw  a  difficulty  in  regard  to 
adopting  the  name  metamorphopsia,  because  in  this  con- 
dition the  images  of  objects  did  not  ap])ear  to  he  distorted. 
Would  not  heterometropsia  meet  the  case  better  ?  The 
])atient's  defect  in  these  cases  was  not  that  he  could  not 
form  a  judgment,  but  that  the  judgment  he  did  form  was 
wrong. 

Dr.  G.  Mackay  thought  that  the  term  suggested  by 
Mr.  Cyril  Walker  might  be  a  useful  addition  to  our 
nomenclature.  "  Metamorphopsia"  conveys  the  idea  that 
an  image  is  distorted,  and  the  seat  of  disturbance  is  com- 
monly accepted  as  being  in  the  retina  and  due  to  a 
displacement  of  the  retinal  cones.  If  the  distortion  is 
regularan  a])parent  diminution  of  the  object  ('*micro})sia") 
or  an  enlargement  ('' megalopsia ")  may  residt.  "'  Dys- 
metropsia  ^'  appears  to  be  a  useful  generic  term  to  convey 
the  idea  of  a  dillieulty  in  estimating  the  size  of  an  object 
with    one    or    both    eves    owing    to    a    cerebral     lesion. 
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"  Heterometropsia "  (or  ^^  anisoinetropsia ")  might  be 
employed  as  a  subdividing  term  for  those  cases  in  which 
the  judgmeiit'ot'  size  b}'  one  eye  differs  from  that  given 
by  the  other  eye. 

Dr.  Wilson,  in  reply,  said  that  the  objections  to  Sir 
George  Berry's  view  that  "  metamorphopsia  ^'  was  the 
correct  term  had  already  been  given  by  other  speakers. 
He  had  always  understood  that  metamorphopsia  meant  a 
distortion  of  the  visual  image,  whereas  he  was  dealing 
with  cases  where  the  image  appeared  larger  or  smaller, 
but  not  distorted.  He  could  not  reply  on  the  question 
of  terminology  better  than  Dr.  Mackay  had  done.  In 
cases  to  which  Sir  Geoi-ge  Berry  specially  referred,  he 
tested  each  eye  separately  while  tlie  other  eye  was 
covered.  He  had  never  seen  the  condition  which  Dr. 
Craig  described  in  which  a  patient  saw  objects  smaller 
when  furnished  with  a    -f   1  lens. 
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XI.     MTSCELLANKOUS. 

1.    Some    oJjfffrcation.s    on.    four    trcjth'nird    ryes    cvniniurd 

microscojnralhj. 

By  H.   Affleck  Greevks. 

1  PROI-OSE  to  show  photographs  of  microscopical  sections 
taken  from  four  glaucomatous  eyes  on  which  the  operation 
of  trephining^  according  to  Elliot's  method,  had  been  ])er- 
formed.  In  each  case  the  operation  had  failed  permanently 
to  relieve  the  increase  of  intra-ocular  tension. 

I  had  hoped  to  be  able  to  show  a  lai-ger  series  of  eyes, 
but  unfortunately  some  of  my  specimens  were  accidentally 
spoilt  during  preparation,  so  that  the  whole  process  of 
embedding  had  to  be  recommenced,  and  the  time  was  too 
short  to  allow  of  their  being  ready. 

In  each  of  the  eyes  under  consideration  the  failure  of 
the  operation  appears  to  liave  been  due  to  the  same  cause, 
viz.  the  prolapse  of  ciliary  processes  into  the  wound  made 
by  the  trephine. 

In  two  cases  the  bulging  wound  is  completely  lined  by 
uveal  tissue,  and  no  filtration  is  taking  place  ;  in  the  third 
some  drainage  is  going  on,  as  shown  by  tlie  presence  of  a 
bleb  of  oedematous  subconjunctival  tissue,  while  in  the 
fourth,  in  which  no  iridectonjy  was  performed,  the  wound 
is  choked  with  iris  tissue  and  ciliary  processes,  and  there 
is  not  even  a  bulging  of  tissue  through  the  scleral  opening. 
In  the  last  case  the  condition  is  further  complicated  by  a 
considerable  portion  of  the  disc  of  sclera  having  been  left 
behind.      Let  us  deal  with  the  cases  in  order : 
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Case    1    (Fig.   48). — A    woman,  j^t.   65    years.      Three 
months'    history    of    pain    and    inflammation    in    tlie    eye. 


Fm.  48. 


Case  1. — Trephine  wound  blocked  by  ciliary  processes. 


Fig.  49. 


Case  2. — Trephine  wound  blocked  by  ciliary  processes. 

Anterior  cliambcr  sluillow,  some  posterior  synechia?,  T. 
-f2.  V.  =  J\L.  ^J're])liining  was  done  with  a  1*5  mm. 
tr(')»l)ine,  also  ji  poriplicial  iridectomy.    'J^lie  wound  drained 


[■'oiJi.'  'ii;i;i'Iiim:i)  i:vi;s  i:.\.\mim;i»  mick'oscoi'K'ai-F.y 
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s.itisfiictorily  sit  first,  and  the  patient  was  discliar«^od,  })Mt 
caiiK?  aii'ain  twenty  moiitlis  latei-  with  a  tcMision  of  -f  2  in 
tho  eye,  wliicli  had  now  h)st  I  Mi.  The  eye  was  excised. 
Case  2  (Fi^\  4D). — A  woman,  a;t.  0(>  years.  This  was  a 
case  of  su])jicute  t^^lauconia.  There  was  a  tliree  months' 
history  of  recurrin<^''  attacks  of  j)ain  in  the  eye.  Anteri(jr 
(  Innnber  shallow.  V.  =  ^!\^,  T.  fall,  disc  cuj)ped.  Tre- 
phining, c()nd)iii('(l   with  a   peripheral   iridectomy,  was  (h)ne 

Via.  ."io. 


Case  3. — Partial  blocking-  of  the  trephine  wound  ]»y  ciliiiry  processes. 


with  a  I'i)  mm.  trephine.  The  rise  of  tension  was  never 
relieved,  and  conseqnently  a  com])]ete  iridectomy  was 
done  seven  days  later.  This  also  failed  to  relieve  tlie 
tension,  and  the  eye  was  excised  three  montlis  latei*. 

Case  3  (Fig.  50). — A  woman,  a^t.  42  years.  Fonrteen 
days'  liistory  of  acntc^  pain  in  the  eye.  Anterior 
chamber  shallow,  T.  +  2.  \  .  =  \\L.  'I'r(^])]iininir,  com- 
bined with  ])eripheral  iridectonn',  was  done  with  a  \\>  mm. 
trephine.  Tlie  tension  remained  normal  for  ten  days  and 
then  became  raised,  altliough  some  drainage  tlirongh  the 
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wound    was   taking   place.      Tlie    eye    was    excised   three 
weeks  after  the  operation. 

Case  4  (Fig.  51). — A  woman,  get.  30  years.  Eighteen 
months'  liistory  of  loss  of  sight,  ten  months'  histor}^  of 
attacks  of  pain.  Iris  vascnlarised,  disc  cupped,  T.  +  1. 
Trephining  was  done  with  a  2  mm.  trephine,  but  no  iridec- 
tomy was  possible.       Some   vitreous  was  lost.       A   large 

Fig.  51. 


Case  4. — Trephine  wound  blocked  by  ciliary  processes. 


piece   of   the    disc    was    left   in  situ.      The  eye   remained 
painful  and  was  excised  one  month  later. 

1  think  the  salient  point  in  each  of  these  sections,  apart 
from  the  presence  of  uveal  tissue  in  the  trephine  wound, 
is  the  far-back  position  of  the  wound  in  each  case.  In  no 
case  does  the  wound  involve  llie  true  cornea  for  any  con- 
siderable distance. 

May  not  this  far-back  situation  of  the  wound  be  the 
cause  of  the  prolapse  of  the  ciliary  processes  ?  The 
question  naturally  arises  whether  or  not  the  ciliary  ])i-o- 
cesses  could  become  impacted  if  the  wound  were  well  in  the 
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cornea.  A  section  tlnougii  si  jioimal  eye,  acroHs  one  of 
tlKi  ciliary  })roces.ses  (Fig.  52),  .siigirosts  tliat  tliis  might  be 
possible.  J5ut  in  no  case  can  a  ciliary  process  j)rolapse 
forward  beyond  the  level  of  the  zonula,  unless  the  corre- 
sponding fibres  of  this  s'tructure  have  been  ruptured  ;  this 
is  so  becjLUse  the  equatorial  zonular  iibres  are  attached. to 
the   ciliary  processes.      Jn    the  actual  sections  of  the  eyes 

Fuj.  52. 


Case  5. — Normal  angle  of  anteriur  cliaiaber. 


under  consideration,  i'U])tured  zonula  iibres  can  be  seen 
protruding  from  the  impacted  processes.  A  rupture  of 
this  nature  would  jihnost  certainly  be  followed  by  ]n-olapse 
of  the  vitreous. 

It  seems  likely  that  when  the  trephine  wound  in  a 
glaucomatous  eye  is  so  far  back  as  to  involve  the  sclera, 
covering  the  ciliary  body,  the  sudden  bulgintr  f<»v'.vard  of 
part  of  tlie  latter  structure  into  the  i*dij^e  of  the  wound 
may  be  sufficient  to  lupture  these  zonular  fibres  and  s«) 
to  allow  the  ciliary  processes  to  come  foiward  as  well. 
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If  these  assumptions  are  correct,  the  moral  is  that  it  is 
higlily  important  for  the  posterior  limit  of  the  trephine 
wound  to  be  pL'iced  well  in  front  of  the  anterior  limit  of 
the  ciliary  body. 

Le  Magorou,  by  means  of  measurements  made  on  a 
large  number  of  eyes,  has  worked  out  the  average  distance 
from  the  limbus  to  the  extreme  angle  of  the  anterior 
chamber.  This  distance  is,  of  course,  greater  above  and 
below  than  temporally  and  nasally  ;  it  is  given  as  1*75  mm. 
at  the  upper  part  of  the  anterior  chamber — this  is  the 
average  figure,  but  the  distance  has  been  found  to  vary 
between  1*25  and  2*25  mm. 

In  the  light  of  these  measurements  it  will  be  seen  that 
a  ]*5  mm.  trephine  is  a  safer  instrument  than  one  of 
greater  diameter,  and  that  if  the  cornea  be  stripped 
supei'ficially  and  the  trephine  placed  as  far  forAvards  as 
possible,  the  resulting  wound  must  be  well  in  front  of  the 
ciliary  body. 

An  objection  sometimes  made  to  placing  the  wound  in 
the  cornea  is  that  the  formation  of  new  organised  tissue 
in  the  wound  is  more  likely  to  follow  this  procedure. 
This  view  is  not  supported  by  pathological  experience,  for 
the  avascular  cornea  is  notoriously  inert  in  producing  new 
fibrous  tissue  in  any  quantity. 

The  same  statement  applies,  of  course,  to  the  sclerotic, 
nevertheless  scleral  wounds  rapidly  fill  up  with  scar  tissue, 
produced,  not  from  the  sclerotic  itself,  but  from  the  highly 
vascular  tissues  by  which  it  is  clothed,  viz.  the  episcleral 
tissues  superficially,  and  the  ciliary  body  and  choroid  on 
its  deep  surface.  This  is,  indeed,  another  argument  in 
favour  of  placing  the  wound  well  forward,  so  that  it  may 
be  as  much  in  the  cornea  as  possible. 

The  view  expressed  by  Holth  that  the  presence  of  uveal 
tissue  in  a  trephine  wound  is  necessary  in  order  to  ensure 
drainage  is  certainly  not  borne  out  by  the  sections  of  these 
four  eyes.  M'hc  only  eye  in  which  any  drainage  at  all  was 
taking  place  was  that  in  Case  3,  and  even  here  this  was 
not  fcjufhcient  to  relieve  the  raised  tension.      ^I^he  eye  was 
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excised  only  three  weeks  utter  the  operation,  :iii(i  it  is 
quite?  likely  tlnit  (lniinii<^e  \v(mi1(1  have  gniduiilly  stopped 
altog-ether  if  the  eye  had  be(Mi  left,  'i'he  suctions  tlirough 
the  "  blel)  "  ot"  (iMlcniatous  eoiijinietiva  caused  by  tlie 
filteriiiL^-  thiid  show  tliis  bleb  to  consist  oi  a  network  of 
very  fine  connective  tissue  with  wide  meshes  wliich  con- 
tain the  fluid  (see  Fig.  50).  Verhoeff  has  published  a 
case  in  which  a  successful  tre])hininf>'  operation  liad  been 
done  on  a  glaucomatous  eye  which  was  subse([uently 
found  to  be  the  seat  of  a  malignant  growth,  and  which 
was  excised  and  examined  microscopically.  Filtration  in 
this  case  remained  perfectly  satisfactory  up  to  the  time  of 
excision.  The  sections  showed  not  a  trace  of  uveal  tissue 
in  the  wound.  The  gap  was  partially  occupied  by  delicate 
connective  tissue,  enclosing  wide  spaces,  which  was  con- 
tinuous with  similar  tissue  in  the  subconjunctival  bleb,  and 
which  closely  resembles  the  tissue  present  in  the  bleb  in 
Case  S,  of  the  series  under  discussion. 

References  : 

HoLTH. — Bericlit  ilher  dcr  Vers,  des  Ojilitli.  Gesellschaft, 
Heidelberg,  1918,  p.  355. 

Le  Magoron. — Arcliives  d'OphfJd.,  February,  1914. 

Verhoeff. — Archives  of  OpJithalmoJoyy,  vol.  xliv,  1915, 
p.  129. 
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XII.  MUSEUM    SPECIMENS   AND    APPENDIX. 


The  folloiving  s'pecimens  icere  exhibited  in  the  Museum  : 

1.  Four  specimens  sliowing  war  injuries.  Mr.  Ernest 
Clarke. 

2.  A  collection  of  specimens  cliiefly  illustrating  foreign 
bodies  in  the  eye.  By  Mr.  Basil  Graves,  introduced  by 
Mr.  E.  Treacher  Collins. 

3.  Skull  of  a  patient  whose  eye  had  been  removed  in 
early  childhood  showing  no  alteration  in  the  formation  of 
the  size  of  the  orbit.      By  Mr.  Jessop. 

4.  A  collection  of  specimens  showing  war  injuries. 
By  Colonel  Lister. 

5.  A  papilloma  of  the  caruncle.  By  Mr.  George 
Mackay. 

6.  New  growth  in  the  choroid.  By  Mr.  George 
Mackay. 

7.  Two  specimens  of  foreign  bodies  in  the  eye.  By 
Mr.  M.  S.  Mayou. 

8.  Two  specimens  showing  disappearance  of  the  iris 
after  injury.      By  Mr.  M.  S.  Mayou. 

9.  Electro-magnet  with  telophone  attach nient.  By 
Mr.  M.  S.  Mayou. 

10.  A  collection  of  eyes  containing  foreign  bodies. 
By  Mr.  J.  H.  Parsons. 

11.  A  collection  of  foreign  bodies  renioved  from  the 
eye.      By  Mr.  G.  H.  Pooley. 

12.  Head-piece  and  localising  apparatus  for  foreign 
})odies  in  the  eye.      \iy  Mr.  A.  I).  Reid. 

13.  A  collection  of  drawings.      By  Mr.  Holmes  Spicer. 


MU8RUM    SPECIMENS    AND    APPENDIX.  4')3 

14.  A  collection  of  eyes  containing  foreij^n  bodies.     By 
xMr.  A.  L.  Whitkiikad. 

15.  A  number  ol    dniwings  illustrjiting  injuries    t<.  the 
fundus  oculi.      By  Mr.  A.  L.  Whitkiikad. 

The  follow  hit/  casps  vpre  also  shnirn  : 

1.  An     extensive     ea[)sule     pupilljiry     nninbrcine.       By 
Raynek  I).  Batten'. 

2.  Coni5'(Miital  ])igmentHry  nodules  on  the  margin  of  the 
iris.      l^y  A.  Hudson. 

3.  Two  cases   of    foreign    body    in   tlie   globe.      By   A. 
Levy. 

4.  Coloboma    of   tlie    optic    disc    (siderosis    bulbi).      i>y 

W.    H.    McMuLLEN. 

5.  A  transilluminator.      By  John  Rowan. 
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The  Council  is  Ii{i])])y  to  report  the  continued  prosperity 
of  the  Society. 

Dnrino-  the  session  1915-10,  7  new  members  Iiave 
been  elected,  ;ind  1  has  been  re-elected.  One  member 
has  resigned.  Professor  Gullstrand,  of  Upsala,  has  been 
elected  an  honorary  member  of  tlie  Society  in  recognition 
of  liis  brilliant  contributions  to  the  science  of  optics. 
The  Society  has  now  496  Ordinary  Members,  and  8 
Honorary  j\I embers. 

On  tlie  other  linnd,  the  Council  has  to  deplore  the  loss 
of  6  of  its  members  by  death.  Dr.  Angus  ^VfacNab  was 
killed  in  action  near  La  Bassee,  while  attached  as  Medical 
Officer  to  the  London  Scottish.  Dr.  K.  Manners  Ridge 
was  killed  in  action  at  Antwerp.  Two  of  the  oldest 
members  of  the  Society,  Mr.  W.  J.  Cant,  a  member  of 
Council  from  1898  to  1901,  and  Mr.  W.  Jennings  Milles, 
have  died.  The  Society  is  the  poorer  by  the  death  of 
Professor  M.  Straub,  of  Amsterdam,  and  of  Mr.  George 
Coats,  who  died  during  his  tenancy  of  the  post  of 
Surgical  Secretary.  The  C^ouncil  records  its  appreciation 
of  the  scientific  work  of  Mr.  Coats,  and  in  particular  of 
the  services  he  rendered  to  the  Society  at  the  time  when 
the  question  of  amalgamation  with  the  Hoyal  Society  of 
Medicine  was  under  discussion.  ^\v.  Brewerton  acted  as 
interim  Secretary,  and  i\Ir.  Stephen  Mayou  was  co-opted 
as  a  member  of  Council. 

The  Council  has  pleasure  in  announcing  that  Sir  CJeorge 
Berry  has  accepted  an  invitation  to  deliver  the  ik)wman 
Lecture  in  1917. 

The  Third  Annual  Congress  of  the  Society  was  held  on 
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April  22,  23,  and  24,  1915,  and  was  in  every  way  success- 
ful. Thanks  are  due  to  the  Committee  of  Management 
of  the  Royal  London  Ophthalmic  Hospital  for  granting 
facilities  to  the  Society  in  connection  with  the  holding  of 
its  Clinical  Meeting  at  their  Institution  ;  to  the  Honorary 
Staff  of  the  Hospital  for  the  excellent  arrangements  for 
the  comfort  and  convenience  of  members ;  and  to  the 
authorities  of  the  lloyal  Society  of  Medicine  for  the 
efficient  organisation  of  the  meetings  held  in  their  rooms. 

At  the  request  of  the  Council  the  Royal  Society  of 
Medicine  has  appointed  a  member  of  the  Council  of  the 
Ophthalmic  Section  of  that  Society  to  act  as  Honorary 
Librarian,  and  to  ensure  that  the  Bowman  Library  is 
maintained  at  its  usual  standard. 

The  Honorary  Treasurer's  report  and  statement  of 
accounts  are  submitted.  From  this  statement  it  will  be 
seen  that  the  balance  in  the  hands  of  the  Treasurer  is 
not  so  satisfactory  as  it  was  last  year.  This  is  in  a  large 
degree  due  to  the  increased  cost  of  paper,  printing,  etc., 
on  account  of  the  war.  The  Council  feel  it  incumbent 
on  them  to  impress  on  members  reading  papers  at  the 
Congress  the  necessity  for  great  care  in  the  correction  of 
proofs,  as  such  corrections  add  materially  to  the  cost  of 
the  Transactions, 
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NOTICE. 


Septemher,  1902. 
Members   desirous   of    using    abbreviations   in  their  communi- 
cations to  tlie  Society  are  requested  to  confine  themselves  to  those 
included  in  the  followincr  official  list.* 


ABBREVIATIONS. 


Ace. 

Accommodation. 

O.D. 

Optic  disc. 

Aq. 

Aqueous  humour. 

O.P. 

Optic  papilla. 

As. 

Astigmatism. 

P. 

Pupil. 

A.C. 

Anterior  chamber. 

Pr. 

Presbyopia. 

C. 

Cornea. 

P.L. 

Perception  of  light. 

Ch. 

Choroid. 

p.p. 

Punctum  proximum. 

cm. 

Centimetre. 

p.r. 

Punctum  remotissimum. 

Cyl. 

Cyhndrical  lens. 

R. 

Right  eye  ;  and  L.,  left  eye. 

D. 

Dioptre  or  dioptric. 

Ret. 

Retina. 

E. 

Emmetropia. 

Scl. 

Sclerotic. 

F. 

Field  of  vision. 

Sph. 

Spherical  lens. 

H. 

Hypermetropia. 

T. 

Tension  of  the  eyeball. 

H.l. 

Latent  hypermetropia. 

T.n.,  tension  normal. 

H.m. 

Manifest  hypermetropia. 

T.  -t- 1,  T.  -I-  2,  T.  -i-  3, 1  degrees 
T.  -  1,  T.  -  2,  T.  «  3,  )       of 

I. 

Iris. 

L. 

Left  eye  ;  and  R.,  right  eye. 

increase    and    decrease    of 

m. 

Metre. 

tension. 

mm. 

Millimetre. 

Vit. 

Vitreous  humour. 

My. 

INIyopia. 

Y.S. 

Yellow  spot ;  and  M.L.,  macula 

M.L. 

Macula  lutea ;  and  Y.S.,  yellow 

lutea. 

spot. 

V. 

Visus,     acuteness     of     sight 

Oph. 

Ophthalmoscope,    ophthalmo- 

power    of      distinguishing 

scopic     examination,     oph- 

form. 

thalmoscopic  appearances. 

SYMBOLS. 

+    Symbol  for  a  convex  lens. 

'  Foot. 

-    Symbol  for  a  concave  lens. 

"  Inch. 

"'  Line. 

See  Transactions,  vol.  iv  (18R4),  p.  'A(h). 
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